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~~cOTdtion of ~O~ ~h~lee.. A~row (19$1) divi~. tho u.atvl~••l
8001:01 ch.·l<:<>s ..hlc~ !~,.,., 1M • ....lC,.,..UI""· into c.... t:w.p'"",,,:..a17 pro-
eU.U, Youn;; ..~J 1M , r~ot .,ecn&nia... :rt.. fo="r h politlesl ar.d
t.'" hct.e:- ao 0.'r.l0. it vor. votln;: t.ec.df to 1>0 • e~a. ci<ltl.io.~
~c..,,..,,u t.h<o ....n<et .....eh~i .... I.e,ul. \.0 be ""... !.ndivlch>.allnic 111 it.
"'acU.n to ..eh in;>ut. Increul.r"ly, eeon es .... """.11-" ""<ler pol1U_
e=J. ."'.1""1, p"'""I.le.,1-rl,. in Ule ..... ot 1....01 use. 2:on11:,. tuatlon on
real en..t.e. urt>.n .....--&1. and pol1ey on I>rovl11on ot IItil1t1u L-.d
s<recla .... """'PI.. or COV..........1 <lecl.I....,. vUch lr;t.ef:O~ t.<> ~:)'
tJ-.. &Arl<et "'chanl. 0:<><:1",,1 of l ..'ld ..... 4•• ,.., 41 of ~ .r..,... .."in;,:
r.>1ft of ..->verr..,.nl. plv"...,rl I<..S< be .~1. to l.r.""r,>"'c e:o=-..o:.it;r 's .s
...¥U1ne:l by I.chIn" .A/or tJ-.. F..oHe.....<1 p,;p.a:"a a.::d l"eeO~tl~
pI..... ~tlld> ,....,•..,11 _"11eu bet_ U-.e p&1s, vilO1r. t.:><o lide."i",,,,,
of t.bo =">111'. alllity U "li.~ thea.
':"-... p:'Obl racir.o: tJ-.. p1 ......... h t.:I <Ie ....~:
1. lo'bat .., t.able CO:--"11'-7 .:~.J.s'
2. "1>.l.t &A ~ he.... ~t!.l1t1u ot ••rJ..__~t ,: t..i::.... ~5'
3, ....<.at ...... t'- ,....,=c<t ....."i.--:U 0: U-.. actiY1tiu ~:J.C" a:'tI
::coe..~ "" .tU1l: t.l'.e.. tala'
... Ii,. "'~o t.bu.. .:_""-s w~ tl...1~ ..-q-~isU....cti..a1•• 1:.""~t!
S. Ii::" 1& .. t.<r.;>,ral. ....4 &;>&thl .~1"..t.l"" ,: ..,t1ntiu ""-
t.e~ed "Meh ><1.11 optv.i ....... t ........,
6. ,,""t c<><.tro1. U'<II 6..1...01.. :'.~ ?:-1e::t1::1 .......... 1"'~t1=.,J.
.,-"j l:"'O"''t.l: : :"Us t."• ...u .ct.l............t ,f t"1. c,a.b1;"••t1.r.!
:In l':"'IlH::t 1..,.'" !p" pllor.n1r.,;, "",st 1I r~ :. d.lre.",",d .t p,.,.. ,.=-"';"~l
p..bl1c ...,..,1... ..,.j .,."....<iit.·...'.. to .chi.... Ci..en oh,lect1 ..e& ;,r to i"""·
'Vide fv" e><;>e0"'"'o o""r,1j,it.y (""lith. lli-t <.l:..... 1& .. t ...t.d t'''~''';'1
,
p<_hl"" o( l ....~ ~... CO<Itrolt to _If, ._1., .vol~<lO<l. Th~.....
pl rely on Juda_n, '0 fo.uu th. dr_I of tn••• connole,
or p.d.,ably. ~_ 1_1.U"" -..1 or _.h....Unl ,<",;._1,,& '0
de<crai .... 'be ..... , Dd th. _ ...... t'? con'roh for Ito ..htu_a••
Thl. ~.<.r<" I. o<leo'cd t~rd. pr_ldl~•• ~'~'I~ ,<00'''''.
:.>d<tl .... le" vUI <1<0<...1_ .....110..<1_ oC I .... or at...... <J"u -..1-
alo......._It, <chn>. Th". It h ..._ ..... <_10, _10,
"'cl, r.'~"'" l , .... tc eo......n b><>va. 10 I. "'-" , _tubl. are.>
..... ,,,,«01., 1••<1 to 1..1-.._ OMe .HoUlton, c U ... fo.-hoe<!
f'_'1I<! ,..01<1 " ,rou••. l1>o ,_,a, ..~. of ,1&..olnlIO h no' cond_
dHd. Inoofu .. the ,.""'...... ' ..1; 10 fo, <I.e ....1, ,u. ""I,. """U><r
p•••. pruen<, or future, 1< 10 uI"'etcd that In & p.a«lul .,pllrHI_
• hu,l."" , ... ""uld I>e proRr-.-d. and ro"IoI" .. " ....1. I"'d .... I •• ll.,.
~1 u.ln~ the "Ol"'o.J ""d<1 In <_1",.<1"" vItI> ~<hl,"pel .. ," (H61)
v,,,. un d~flnln~ and cval .."l,,~ <.,...••nIt1 ~...1o. ~ "".1. f~r nu .....,t!vc
hnd ~•• plu,,'"~ _1 tie ~<hl~v"~.
In 01•• f~ll"",'n. <I>~pt"" the cyuluU",•. {..'""I,.....nd .<tt.I,Ie<
~r.n ur"",, .'r""hr. u ••""""l",,d In , ...... "r ''''1, IMo<o 'l~n•. ro"
In C .pocr
...d. n..... ror or.~ ~k ~lI~u'l".. or~ .t.,... l ..potd. I" c;h.t.p.~r I ."
\oot ..cl.Uc .ol~U_ procc" ..r~ h pr_••aoI rc*lt~I~.c, ••.••• urr;d
....t".. KU" f"r ,'c l~hY",rc. I",H~"," pi," ...... o-.v'tr'
<_uln ••Io<: \._ .. r '''' .~.uIU .....II~ "'P'tU ~..J VII ~,."
<-'I .........._t th _I .nd -<~ ce<o_.... tt"... for ~~'~...I_.
t ....c~.o. r ••,....._I,.
,
30:" "" ",,:n.11:<: U •• pl"">hl"" f "P~j.hl"o: UrDan .~",~w."". H h
~.n",~~l...... ~a e"".ldltr t.he ul'batl pIl_.enon 1n ~e ...... uf It. ""' ....lopner.~,
Its tn.>hillu&l eOflj>.>r.~n~., ~~.. IMera<:Uur.l, and its P"ll'O..... A""",f'd-
1n,;ly. this eh",,~r renewl 1.i>e ..."lu~I"" Ir cities ond the =ne:>dtar.t.
eh......-u 1n :"IIr,cU""al ....claliuthn. '\'boon u.. activltin ...,.d .,..........,,11<1._
ti",-.• " ...u~ lndlyldllall:r _ In lA'rtS of l.hol~ f,,= .."><I et""et:>re
i.~ both tile rell"" ""d cUr • ......,..,-.117.
Tbe hi,"""" at l ...A .... p"''''UI~. £~l<>ps"" =-~t:7 ...""
.......~ >It1.t U po~ u-.. ~.;n !\;<~u.l ~f U:<o ~r..rlo=l f",,,,,,.,
""~t ... '7 (.lr<>J'e7, 1966) or l&r:<l Uot. ':t.. drl... \0 p".~U a<"-" ""'reo"",
<e,..,.;!.l.,'7 b11l-"'iYle~al. or <J1 ~:'_'.;>. io ~le ~ l.ho EoOlt .:__.t.o.l ",f
."ul.<::"\"s. Specl11l1utl"" of'-S<l of r.ob """:-It"",, ,,:r 1 -..:1 11 ,,~t "'-
.·_.-teu~ t. ,.- ~. :;:'eb vla.cl, "iff.,.....t••"'"" c...."-nU u.. ,.,... . ;:,..,,;.u
,f ::;.,.._" ;..- 1.0'. 1crJ._arid "".tr<Ol pIW.•, .,..4 Cc..-.d& ;cobs b:>:.iI 1:.....
s-.~:,."" Ht ""1,,, f' r pO:.....tl..... coli I.M.• ~..r.cl.l"" :. 1,,11.1..:..<>
!r"J s;>o=:":lsu r..al.. at. u..ee .,........ .n ""t.l> CaM•• u.• :~c"t1"" _! <t.t.
:o;>«l.~l'''' r.""-"'.1'""r.~tal l~.~ "'•• i ••\.Otic !~r • ~l.~..-. i:;u",reeili..
p_JT4at • .>n. ..,.. eIa."i':'. ! ..~ .::1J<o1 ~hich U&f: CO::at""o,"" its ~"" ~r~.­
p~r,..tl"" .,.,.u~_ 1. <toe baav.~.

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































..<w ~~th:aot1"" Dr t.t.... ~Dah. h h wl\.ll \.1"•• ).tt.er pI" ~lD.~ tnat
1.!".1. "",...,.do ts c.";",,,,oo.
~;~t:"it~t:.n .,...<1 Ciiuan:r.;r of Citt..
;n "".,. t.o "'_".~.<:I ur......~ n",ctwl"'O. _ IAoSt e .=i~nr t.I>e cnt: ...
OJ obi t,e 0""'=!'1 : r:-M ty ;.~l:t.>t. c.. h ~ "" .".'0. lr.,-,"t"depoo,;.
-,;:,0 : an t_ _l~a a.... ,. nYcr-1r.cre..:.r. ••,..,.; ..-xl.... '. Po,. s-.,. .
:...,..ot•.• Lllb is """"?'""_o..,." is " rd rl,.,. !>;.t f r JUr.r ac' ; ..ltl~•
• t i .. ,-il•.-,Ji u.. _tl"<lP01:~ ~""".iV. 71-.. "..tn:p'lH....~ eo.r.-.....lty .,
..=ir.N"';1..I>. tria: l"flrl"" t' \.t.. en"......' cft'..,~ t' •. "'" lC,~.;>"".':I
ir.\.eN pe'........,e.
';'1-,_ <l •.it...... dt}' an<! at..'le,. urbon " ..old .. : ,. p lh.an cr_-=~h1
: om • Mcra",hy in IAIr,OI of boWl <i r.i>-a:-.".. and <~ :r hic.l ciat,.i1•• "l;..~.
t:\llM (I9~S. p.:;;.) e:mcll.cea t,.~t "f",. u"" cH)' til<> I. p""''''.......b;y •
location Io.n ;>< ....It. r"""ir."-; us. of ~ ~ u"uat.....,.t (t :.r.e cr.vl,"",._
r.ent)·. ZMr(!~'" 1""""1 :.ctors ;:Meh ap~ ntl1 c~. pe,.,crt tela 1.e._
t1-. nal u,,:i.noy. I.ou~ h ~,U3t l» re"",~b."...u thn OVet. "'..'10,:" tbe co'rro-
phio&! dlHrllu~l,n~! 01~ie3 is n~u optlr..l f3r to<loy'. C."nltle"e. I:.
~~ be )p~~.l ,'. Ol\ ov>l":'l 'n~"'J 3Y~'''''', S~. f tM ho:. r' "010"
'\oIM "",.... 'P!>".ir.,: e!'-ider:oy ·r 1....tl'" ,re lV.,c""e<l ,d dsu"l·
e".htbn, ,,,,,nl_'n, ~~nlc.... ""~:'Mn1vo ,,,,'I,lotl n. o-r.~ ..1'1.:.1 r.~ ~
l"'r••~al ..U'Hy. :'osuh (l~,) b;,.i'" t..r."=h~J U-..t eV'c. r:..., '" .'~!P:-<'.~­
:._"tea pl..-.. , \.0>.'" 1 ",,,U,n h ~ ~.ctl', ! .I::'''.'''' .•,,~: ~ ,~~:.. :..
'".~ u"'".....tlUo~. rt h ln3truot:~ t. c. "" t.t•.>t .: ...~."". r...._s ;,".:1:Ootl t••
L-.:I e:.r.;>OtHlen ..,..\a t.. res:";;t.eQ C t ......"'p,M.. 1.4><:r""I)J c., ~ra.... ,t..
p:-'.:.ci,...:. ocor.:.o.:.c !&<;UnI L~ t.bc n"ll:U......17 orl.l:lr. ..-.4 ""-,,,;,;:<,,,,,,,t !
-_~. L ........
,
Ir. t.t.• I'tal eu.,. '-u1r.rt (111$$) eona1d<>n><I eit)' he"t1cn U be c"..,
i'r......~U)' to or-" .,t t.t.• to::'lo>&;g,
1. C"""o:' ! tr~.'P"rt ~ .
...r ....;po:-t."t1cn ,..,..u e=_r~~"',
}.. _r aY:olhbU1t:r.
L. Ctu,.. r.atM.,..&! ......~reea.
7:>e 1 t f.et,:, t ~. b,..,~... ...,"" t, ......~:ou u .• c:ol~..,t~""",l ,..-
."...~ all -.:n olt...... _ tao.,... !r:-. tt.. 1""..H-..:I no."'-.......
r.dl all :,.1r.. r&! .--1t.o.
"':"ter .., ....-. ..ttl..... t 1a ..:..&1011-.1. :0 .,... ..t o! !~rcee
c:lew....1.ne. grovU>. kr,.,. &:".cI 1;;0.,.,..1."" (l9Se1o), .......u-" QI". til. "".t1"",
:"-c;>ortan"'" o! 1oe:ot1I>l:L "'".~ ~,..~.,...:> tatto,... '.~~ \.4t "" ..t""'".fIt • .... ,...."0'
to"" r.&ron. to b&l&ll"" alu:'S1tienhn t,,...,.a ""IeI'. we., U 1""a"" 1r.<:Io.S-
t:')' ,.. .a,.. raw ....uria:•• with ...~lne.t1~n ! ,"".. ~r.1eh ......c U ~o""te 1,..._
clutl")' neL" til. r...r~et. Obvl""'1y, the l.tter e&ll t& .!!.eUv.. only COter
a:r" ot.h.r fore. haa loc.ted • ".:or"et I"'plI.lat1otl in ."•• :-e•• Sr . ,.. r~"
....~crlo.1.or1ont..c 1ndu.tdd ",ay tend t. loe.te near p ~o,.. ,..a:.h.r tha..\
~:.h.,.. Ht.~rRl ...a.ureoo. ~he...~o ...~othor Inc."nr'/ ",.y do ~r.• ,..,v.c~o.
"0. ","cl<l1,,<!: !actc,.. 11k"l)' "nl be u:. ""l.tive r.."d. tor ca"r a~.. rc".
a::;, ""e 0 It t t,......."";>ort1,.... "c.•..,.. 3lot 11 the e":'~ t t,.. rtlc.,; p_ .... c
A:.~ 0"1'..,,.. ,..~. c..:.o,..bls Ike,..."" s:o!tie:.~t11. \.t.er. tl"•• 1,.~..st:')' c~ ,...-
l~~ta ,..~ ",.,.."'t. So;-...., (19$0) ~tate<:. V.at :.1'•• c-,,~,..,;>o:.ta::. CO<_
,........ ity St:-'""t t. <:..:""~~i""...." q <.0. "~.~r:lt.,,t~.... ~! ,.. ..~~~..:. .....~"-~"".
<vel: ~,.".....-t It "••r,:,....,s".'"" ~~ i=".... <:r,;••1..t:'.,.. ...a;>.... :.:.b =.-.-
t • ..c.ii-.:. e~..,..,:.t ~,..ar.a;oc:-t..1.tio" :.ee'::<::~i:)' h til• ..a:r tae""r 1:; .,.~,..,..:",­
1.1".,; ~.. c"'"""'"'~"l .~:-..et.::.......
e:- ,,~ ""'- =n ."r.i<1.I"-c ~""",..I.tie. ~! t.ri>.;.~ ..... I. lJ>&t~
I>'.<i"., noted above have led to t~.eories of rngbnal hiOrArchiG: or cit1<. ••
... ,0 ,·\;.ally to Ilo;:-.;e" (1950) ... t"'p01H:.n eo"".unitj'. Chri~ta:hr (J9JJ)
Approach, he eategoriteo urhan eenter' ~ithin the o~ity A' doninant,
=b_dodnlint. influent, and eub_1nfluent. in deorna.ing order of ~:lze.
1. I'l'.e ~.,",-';"" c:>r~;...-.ity (i"eludi."~ oity ooe.."un1tie.) is an or~ar.iu_
tion or.e p<rpoee of ~r,ioh is e<lAptzUon to tr.• envoror.-,;""t.
2. I,ev teo:-.n1~~es of t~""sp,rutio~ ana procloot1ol1 (teci'ono:o,;ic&l
ch...,~e) have ~~~tted ,;reat coties to d~nate s..a1ler citie~
A:".d otc.er co"-"",,,Hic~ ~ur",=ding thee..
J. T~e~e outlying coc~,",.,itie, Are .ubordinate to the ~e~eopoli~
...,d are !...-.te,;,.ated with it.
1.. 7his i..,te~e;;tiot. of cU:.lying territory (hinteeland) ",ith t~."
c,(Itrnpolis ha~ beco~e 0 ,tL.,do,.d fon. of social Or6L.,i1a.i~n
th,""~gho~t the entire United Stat"~.
,~< ~ <..~ ~.,<:,.." ~~"~ .. ~~ " t,. 5>--. b..~lc C.'.<:Op< ~~ ""J~h •
~.1>""~". , •. , "''-"",n'n ~ <I.' r_~· .. t. "'.VH. ;~ t.i',~< :t ,~scv"'~ <I.',
"c~;sp";r.,, t.~t~,... ,~",:-.!t .....". il ,,.~ r.o«>~ «>5< r"'~.~ ::tar. cor:-.lH.a:r
t ""~".,~cs ""' .,1:~~r<'t.t r r v..rlo:.~ :--r,ot;"".. :r. ac~i<:~'" .<~:J ....
&t.~, <~a< tl~&c ~~,I~s .ary "••r t~ &F.~ als~ a ... tr.. p~_1uct e~ •
&t~eh.:.st1c p..-ec.. or ch~lc<l. ",hich haas t~ an ltI<>erinite b,a.,."",'7 eYe::
!_~ • ~;>ec1r1c l'\onctlon,
In ad<11t1on 1.0 u,.. c,,,..nt,atlon c: pcp:.latbr. v1.l.r.:'~ cc..-..ral ,,:ace.
on • !.icra....,t.1c.al. h ..... t~~·,... is • ="""t::-.t1,,, --:! cer.tra; p:a""s 0<". "
<...tj,,.-.a:. U-.<> eYe" ...~ 1r.:........t:'.na.l so.... Itl::.o.-. (:~...,) r",--.~ U-...t ."
ti-.. ;';<J:W<I 3~"'s 1r4....:1a; ,,*1t. 7 p*ree"t <.! t.I".• lw.<> ""l.....J l"'.-.:c.-.t
,r t.I".e c""",.try's p.;;p>;lati n "", 70 p*"",n ar 1~ J.<>~st""J. ",.<i ~. ,..,,-
~1.'.. 52 ;>ere,".. ar ita ir.c""",. ';t.la e ~.ce::t,..tlcn .a ....:r-~",'-c'""tir.c
1"·""-ttl... i~" in .o.l<:~ <:=...: .....,....."" actlv1tas ITl"o:-J:t. :< 1a ..
~T",,".1. , ..:.too::- ~.., a ;"c.<:".a:, pblr•.>r.Ar. T. " .. iei'. :>ee<.:"S ""...~... ",:T..cc~
",,:I ;:.,-~ctrl.. tt.... .-..;",:,... • : ..r ... ~ccc.;;.!o;. ' ....N.t c..:o .::-s _,,:,. ._.~,...
p,~.ti,... nb:..s. :>1:.<:00 ..... U&:",,.,. ...w· ....<l vu att:u r;<a~ r.' --'-,
,= =~rla.;~. ~t. -C..... u pl""A• .:. ,,,,,,, ","",1"", o.n. ,: ..... a'l<1 ~"" ."
tlf."T. .:""""""" L,>,.... :t..>-.C&f. et .,. (:16J) c "c:~""" ,..•' ',.. .. :<:-.,-e;r
::- :-.....--.:.c<-:-:.:-.o::a ir. r•• t. ,. ..t.;,,...._. "'~.......=r " ...,-,r.cc.. ,to :. ""'';1:~''~,
A:r.u (1%:.) .... ,... ....:.t r ."a~3'1~': ':.,_n,,:..:: ~,o.t.:o'., a>--:....s ...~
t ....t lcc.U"....:; :.1;"""" ,.,.. <,"""p."". :a:>-r P""_. ~r. :-.....,:-1..::s. 0.::.'
...-.e"lt:u••'coo.y ~r \.c,eM r.ct.:"S h...... 'aut. c,at:" tJ";. Gne_.;;".~ ~....u.
"", ti.... w.'-an'. p"/<,...~~l',,: OC","{'&. ""Mn{'. Ill"""" ,..~tej t.t..t. =-.s ;,,-
w"at.rlu U"<I ~<:",-.i:"... ·r~".l'~H· bec..~. c! t..'>e :ree= I'ro~lf>CC '" :.,,-
pro o t.,""c..o......t:,.,. bA"itiu ill \.c'!. Ull"",lr'Ol eo~r.",,¥ ani ilee=J.o-.,;
ir.c ,1r.;;1;r iqlo"""at ......Q c.... r,~or ",,~e:o .......nt. .l"""'.~nl. F.ctor.
:~v~,.~~: ,tll~r) cnt'''''. 0'" e.;:.,'..,tn pNtoet..a b:r h,~ottO' .• lae~r f",""c
pr't.c~, 4 _/ "int',n. l"c"l i"~c,,uit:r. ar.~ c ,""Or ,"o.ti~n$ ~nicll "-":r
~a,.,,.,..,,~ to lr.te~otionol tc.eo.
'I.... c"clloti"" f 04" c.~cie,"" "Hropolb '.IoS pr~o~oed an Oi'poJ"t."'.Hy
~or p,- .,*'in~ t.o ,...,dueo ""',,.,ptir.iuUor.. I" oroer t~ 00 ..Ois. loll si;:ni-
fic""t factors should be consideN~ Sl.JnuH""eoU31y elae n.e ...sulta,,~
plan r.n:! be tn!er10r to tne unplanned devnl""".ent I:\lided by the "ar~et
~",cnar.l"",.
The r1"n ...~d r,~st i"l'Ort"nt fact.<>r whicll tll~ pl"""or c,u.~ con.i~ec
is tl1<l =H of r.eeJeo nctivHI~s and tl'~lr p ,.Hlon I" \.lie urban hin,.n",n...
If plannin~ :::s bein,; exeo~tcd fe,. tile opU.~.al .he cHy. tben eacb ac-
tivH)' ncc.".~ontcd ".~st buve a r.ot hc,,~!it to the cit;,. Usally. h"ever,
the city site is r.ot eor.trol1~d. ano twos of aeth!tic. aJle~"Cd arc eon_
~",ncd only by er1:l."'.01 law and .odal p....ou"". Thu. <Oroe actlvHles
r"" repre.ent • nnt I." to the ",,~=!ty. but M',ert.hele••. they t_~st
be p",Mnd fer.
,,, Ule .neUon. below. thn PI"OC~$$ ~hicr. <:Ieto,.,.,!r.es tl".e twos o~
Ioe~1vlac. r.oedod!n a city. ""d the!r £n"p\..~.:. :::s ,..,vin,·na. Folla~'!r.6
thl., ~ho factors detetr~n\..1E tholr .cccr~u.tian os s"". uses ~l be
exo.~.U.ed.
plo.".'.or ~,,,ot n,.,~ cete,.,..ir.n the :"'0; o~ an ~rb.." ."". lr. the t,.~,..p,H­
~o.". hierorc;,;r, ..~d ~hat cCOM~.ic fUnc~lo.", car. be acc,~.,d.~eo ot tllat
u
'ove'. I~ ccno~al, the aceree of d~~n~~ce 10 correlated io the ~.aunt
of "ei'~r3t1on o~ ec~nOl'lc tll",.11000 -nthin the o...,e. ':'1\0 rela"i'."e
"-""Wlt of """AI o"'Ol1ot or eervice thet an e,."e expor1.e to otr.or areas,
ind1e,.toe tJle ""(:'"". of "f"'eielixeUon.
'1'M o.i5tribution of 1M'; 11"" rlthin the e...tropolh,,"~ ."r.""".Hy has
be,·" influenoed otrer,gl)' Irl r=eUon&1 soperation. The funotional or
\.Oo',T.oloClo01 soparetion heo led to opetial ""peroUee (MM_ 1:15S).
7his. 1'1 tum. has led to .petiel and .oclal creMio.tice. Teoh1,olo;pr
haa provided tho l",p.otue for chanc. In the h.bitat, and crc...,lnUon is
provinioC • "",ana tor .djuot......nt.
Sohnor<! (1']650) points OI:~ t.hot the .pat1<l.1 .oparation of hol<O &r.d
"or~ is a ,."oont pheno"-,,,.on, • prod'""t of ir.duotriaJ1z ..Uon, H "",pple-
Moted :niCrotion and tendod to ot,..,r."then tho oconor.y bJ ito In..... ,.,,e.~
rlexlbility. \iithlr. a central place ~he,." or""n a,." .e;>ar..~e l"Csloentio.l
aru, ",hlcn ~-"Y be ",fe,..,."d t, as "Jburb. (!louCla••• 1925). Ho,",evee. 1!"
such ~~ area "e.-c ~o "fr",.. "r~loyr~nt to at lea.t Its ovn residen~s.
th"n It .,\11d be cate;,'rle"d as a eatellite. Ir thl. ",.;>loyr,,,nt .e.....
!or eX",~l", elec~ronics c~,~act"rin&. ther. this central ;>lace ",,~a
have ~be ""eclalia"d ~~~ction or electronics n&~ll!ac~ur1t.~. In .hort.
the '\lbu~ 15 a proo"ct of !\onctiono.l sepa,..a~lon and I. only Ol1e part or
a cl~y c''''~~.i~y.•hcrea. the .a""lllte cor~unl~ ~~ have .pecialiea'ion
o! ''\;,-.ction aM spatial ..~d :'-~ctlonal se;>aration ltitM.tl that cor.-.\:'~I'y.
)'~rth_,.,...o,.", theN! "-"Y be d,rrerentiation or function. be~"__n oe._ cen~ral.
placo ~.d another.
~.e ob,vo t)'?<l 0" clauification or fW.ctton has not ceen aerle.ed
prevlous'Y. Ho~ver, ite uce a;>poars ~o be a n~ans to ~e~c~ln••~e or
~he ba.ic in;>ut. to a lar.d UCe ~odel. nar,ely the types of activities and
I. lo;,~t f\o;.ctl,.;. or actlv:Clu lJ1H boI curio.. ,~t in u.. c.....
u.:,tty for tta :n;aUr.a:, ,!
2. H.>v ur-¥ f U-.e:oe !W:c' na "111 be NPU"...... r.... nch other,
."d 1n ,,,,at _..?
). lo'!\>t :"\lr.cUons ~r aeth1.t.1ea v1l1 be ear,-led ".t hI" c"P" .... to
u.. h~Vrl..,.,?
L. Vltat !Io::ctlon.a Or act1Y1Uea ..-Gl bot earn" r;t\ot tor sqorl
bo!pnJ u.. 1>11I ... ,.:..-.6?
'l'lI......., (1963), tn na.~.1nir.;: .~. In CO<l~r.q "rban lr-:>vt.h,
UaU til. tollow1n~,
J. Econo"lc sAturaUon.
L. R..glon&1 ..tr ,polh ..~d/cr tochr.toal_pl"Qtoulor.&1 yl ...."o.1ty.
"
si:ioa"ion. It i, pouible t~at t\:.~otional spooial1uUon ~ be ,..,tain_
od or ovon extended. As o'p""ted. ho~over. I","ris (l1~J) f.'ur.d "hot
r..:>tr,I,,!itOll\ citie. do tMel to be diversifiod. rat.t-,er "h...~ ~p~d>lised.
l>...~o"" et 41. (1960), in eO"5iderir.~ ~he d1.nrlblotion ot tlJlU of
cities tended to hire a larger ~in",rland, this result ia in line "ith
the hieesrch1cal theories of Chrlstallee and Begue. It should be noted
B\.rIoe sOM opeoiali.ed goods indua~ries not only hove iut:" ~""-1eo&1
=r~et'. but have little oe no ,..... exet even within tbe ~... trnpolHan 00"'-
<.unity. Diver"Hy of 1rldustrlal activities in tl-.e ~... tr0l'0lio (Owlean
et al., 1960),.,0.:/ be due to:
1. Soparatio, ef fune"lon allo"able due to the eoon~~~ of acale
of tho Jar.:o ~",".,poll""" co~.~.u."Hy r.ar~et.
2. Dirf"""".t1atio'. of f\:r.e":or., d"" to need, and U'l.eS L~r.ora".d
by largo citi.s ther,aelve••
J. SCparatien of service f\:.~ot1on. fror.: tl:e ho....hold or C,ods
1r.dust~J pc""~""ed by the eoono"~ of ooale ot the rAtropoli,
p0J>lllation.
L. Sttparation of service f'l:.'otior.. frn~ cer.orali.ed serviee
or~..,hatior.s.
"or proQ"cinc divcr.ity. "here r~y ~ no .aving. L~11ed.
ReferrL~g "0 5peoific induotr1eo, tuno'" ot al. (1160) !o=d that as
"
""'aau.... is clurly one~orlc or corporate (linuta. 19~J).
~n int.ere.tir.~ oxter.slor. by ~1nr. (19,5) c! the ~cLiGn cor.cept 1,
"
::","1 ho .... &..0<1 co ~,un~c"',:·'n l",~·....n th~~. ':'>0 u""",h eil.<>C U"Q ~h~
C~,~pe1 'i1 •• -;Jurl...·,-!ta1.I,;n trl .....,,;10. ,"r,eo ar.d 5o<Itl:. (l'~.) note 01"'
:c,": £;,. <r..,-."~. r1. au t.enOCld t. lnt.,:r.~. Q. ,.,leaM e~.1".r' ty ~ve...,nt
:' <oy cr• ...-.r.ol. loa .ir t ..;Joep>,.t oy.ter.... 1..",l"Ovo, tt.e"" ..... eantlr.<lng
:'l.r.et\ 'Foal "ljt"l..o.eMI by Ooth .~p.rulon "", :peel&lluU".,
In .,neludln,; I.hh brief .... vl ... otIO ""oly.11 or "''''''OI!Ila :unction••
h h epP""prl.ato to elto un""" (lS!oI): "TI>e "'7"<- or ""ntno:. ph"".
I. not It.tie or fl ••d, ratber It I. ~bJ.ct to ehanee and ~.I~t
..-tth e!>anpr-i eon<1itbr... b:;>l"Ov....,,~ 1n tr....pon.atbn hue h"" •
r.:ltj",,;abh ettert". S1:;.:. l'1.::atl.r.a .'" 10 CI"Nl1 tho t. 1:.\0,.......".-7.
""r.tr..~ 1'1&.,.. crr-.ad.u 1;>;>\7 U !'v.etl"" u n • .lee l"Oln~17. ~·.,""o"
a::.d Ilx> r (;%5) .""I.e<> !.t.n ..... 1ll;>I:t.,;.tJrwt tar an ....... cto...,-......u ,.apln"J'
~th t~ S<:l"~." .... (1%,..) r;;;~. 1-1>&< """ He=3&....,. .,..., te~l'=:f ~.c_
~~oc~ ~! :.brlen1ar.. <l1a~rlbl.~1""....... cor.t:'Ol ...... tecA;.<",: t<> <lec...~ra::.­
in vi;.r.L~ l.l>e ut""PC':t;.w> ~.lt,. .. u.,....po""' 1. a,.","c. ... ., t.!l•
• n.1 0:- .....1... 1. "-'<Ie ~" "",Ho... o",r \boo ",1"".
b 1~ tt.. u.... c! .., ...~o !\.:;oU,c_. J,dal !"',r.c~l.on. ~ be _s_
crl~' ~ :-,:: ~o, .~;>U"<oted ....~la::y vitt.1" t.i-A c=,.1tS. spec;.. ; ..""
tr. "7 u.e c~-'".lty. r <ll:-:-.,."",lhtAlc "7 c:>.-=::1ty. ~ lu~ 1. :o=ll
,.o,.. L"'i>0r"......l U nel..: ft.r.c~1..n. t.l::.z: in l.:.e C;,H :- .""n:>o<.ie .etl..l.~:cs.
S""l":: 'r'Mlbot~= .\J, :-...n Ir"''' ,..LV r.elnl>,l1;.w> e=1t;u. 7'1.
l:.a.:I ~ ..r.", ri... t "'ebber'. tlleai. o! l.;.• r.o::_;>l.cc -ba::; ,..,al", ~~1eb ,.
0-"=:;1 '"""i"'0<.s e:>r""SO'o::" t3 :.t.• ,,"rut ,! t'A cl ..H ...~ !'.....ct1:>:-.
('.;e"ber, 196:.). It 1. root, bo..,. " c! Q1 c~ e.>r.cc'" lo lh<> :~cal "'-..",."
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,;lven ~5~ to "'" a~oh;t.o loenlc,. ar.. u_lr.~~ ""d ir'''0=1'0ra~p.d I" tM
ob~."llv. r\lllcUon.
Jln.c'~""
~r",,"~ ol,..¥ot~,.. 1. the r··",;I••t~ n :: acUvltlu iT... Vr.;:,r";: Ol.d
':""lal trL-.~. 'n<, 71-... _",:vUle. .,.. 'Hc\.&.~'" 0:/ U... popula,:-.". strata
:: v ... 1,.,,:, ''''''. pI'" ..1.<: ....... 1r:!"'U """ l.O aJ>tCiall="d ."""..-.I.e ""d
.~clal :\;I,eU",.. it.... roan """,,1" ia M;:bly 1s:""t<lepen~r.t .,.,<1 in
,r.:"'.1utl,n 1... conactl,,, ot ""\4"'cw bl;t ""tl>lOll,. c=;>l-..l.<o'7
0""";>'1. As 1JI~ eon:utltr ah. 1nc 1.<0_101:7 p"",lt..o n";"thJn 0::
:.l'.e or;"",lutlon "'1 .e~rnlon 0: &<:'hitl.. !ra. tlMt b,.,. =.co ci1t'::"rer._
,t.tl=,t u.. a"l..hIU........wU/li l.n E....."r e1i 1"7 ¥! aet1Yi'1
t1P" .,-.;1 • r.<>"" .....,In "tianiuUor.. ~. p........,. l' ~l.l.... o! 1.'>1.
0'l;ani ....:.\on h c-.lcnl.... a1nea o,.,.,...iutl"" t.-:;>:\u ....:.tl,.....,I"•.
~,.. &.... t..., t7J>ea ot ,r,:"'hnl~ ""'He, cofy.>u:.e .,...:1 ...."";;<orln
(1'.-1.,.. 1950). Ion ~<ri","al ehar _. ,r.;v.lu.hr.ol ""le vlU> ta.,
bGt.b daU)' ..,<1 ~~r Ma Hf. :p&.~, ,..,....\4,. w:>r.<1r" r,:- .. ~x.~:-..~~or
is .. ~c""'ul.<ll _r. U .. "'".~,.. ,..,.~1r.;: "" h.,. d-..,- .....:I U .. ~..:.er;o:-i~
""1,,. ,-,".j u !>.~,e ... r-.:/ ...n:o\. ~" .. ~~ '''' "-'rp.n nle u .. ! ..u.<tr.
".t<>1rI ••·~nr. c:=-~.• ';y. dU>er ~,,~nt4t Dr Ut4t,..,:-i" o:;~ _~a '.&'1
"":'Te .'.e c~!>;.t..o !::J>e L1: • .<1'..: "~'7'~.' :'.~r~=.i~l ''''''''''. ~r
ir.:.erex:-=.!t::/ r",*=. "~,,:e7 (:9""h) ....,;·u...... *"" u... ~orr...Q~:r ~s
!;.>;ec q 'l.:A ,-",,!..6=O r~_ ! C>.~'-7 r.<>YC'X'r.~ ~ &'-.'C f=<>l<:""" ",,~:.e~.
,:",.;.. ;.,......~~~ ... " ...ld. t.. ;>.~~~ "" "","".:.JJ.~~u .. ~ every" hi"rar<:..oie&:.
:.",,1 "7 ,""in,; <la1:;y ~~U~~.." ~'. &.';(1 f:-= t.,'l. OO".:.er. ';'., ... :.r:~~~­
c:...-_=-.~~:r ""rvl.ce. ,,'I. erA : ....1 be"""A :.r:"re=nt~)' ...r.rt~" ..t .. 1c""r
lu,,1-
"
u~i~ ..."1,,t.10<. p.......r.U L~ ...~nlb:1..... ~'""w.
F.i~=!loIn 0:-..<1 ~1:. (Hs:.) n,W l.h.t. !"'.. C'Or.eral11 :-.:~ ",",,1nd.
,-,.:-.eee""...-.1 i:;-:.e~••~_w;> ~...,....-"l~.t.l".....1r.... ",,1c:h ~ lea:> 'I.<> bot.!: .~",,~.
~.;.c Val':.e ..,...1 l':<:1.r', (1962) c...,..-_"licUl"". ~y.r:oad.
II
"
....u.",. be"...." the anthltl... n. q.....t1ty of eacll de..."t a deter-
lJlpJ.l_"",,,,,1 rel-.tt"".1I1p to otller e.re.... De... I!)', vaIn, ""'" foul
Ofgan1 ...UOl1 l'o ..... late the p<ltU.." of t!>eM et• ..,nt.. to SU.or.. l, tllH
to.... do,," not cot""l<le , ...po ....U)' ~Itll nNot~n, olooa 1t b&t; U... I,,·
uU.. of lunll CaPI \.AI ""n. all<! lIlLo_ lql b<'I>JDo:! structure.
10<:..1 Orl!&nJ:.otlon
The e.olutlon of activity leparatlon from the b>mo bao produced,
.. duo'... or l .. p<o.ltd enterprlOeo In t'w><:t1ono.l hII""'~, to o.Mltton,
eouroe "".. plotted to. an urban ....... , It _L4 peal< It tllea.. foel ""'" ..
foell .e"u. 1•• !<lked to Ipprw<l_:.el)' the IIal>e aRII of "".lde"",," II' a<»'
other activIty. This area ..ttl be .... r.rred to ...1 .. food ....... Hovey... ,
,,"ell I1.oIoe ....7 nill have..,.., nnl<a to uver.t r""., centen, ...-., In
r1gw'e 2. Tbue roct ant arranged In • l>lerar<:h1elll Ill'\letul'e. He_...




..O... ·RESIOEN1' .. I". FOCUS
'NTRA FOC,l.L "'''Ell R[$IOENT,.I,.-
NON-RE$IDENTI.L llN~





RESIDENTIAL· HON- RESIDENTIAL LINKS
"
•
1. ~" .; .. ~ ,.j...,c ~Hl'...>tat l:. 1",1ell ~~on ~ ..... a".,1o_e_" rv.IO'.1c
er.:... ,." .r.~ occur. ,,~~htr. ~c.• 1"'".... [-,,&1 .,.."•• n,.,,.... .tn~
".11 be .'_ ,.<t1<;"bo:"tl>Od f,ci .",,11 u • .,lIt>ola, ,..,," ......ti.n...~.,
'\0:' 1.1>0 ->11 ill C""P"o1•. n to Ulls ",,~'raJ boo.tr .
"tatrict a "lr1.ualll all c.........,;luU~r....... rleMed t va~
u.. eec>I.<l ••
2. ;.1 ....,. ,r "~rr1.dllr !ae"l ....... ·fun 11&.. <...."bpo<i in ,.~
....... ill eonjllt".etlon vl.UI _ t""""U or ran 11,. .... 1M. t)'pot
>! "".....l_nt II" bo>en c.;r.<l«'.r."d ....... phr... .,~ __1.cF=-t. bet
~ C~.-b>al.. r (l9>~) PNl"'nd ~t.l. nT'_ 11> 1\&' ...-.00 .r.u> "t.r.e,.
:O~.....
J. S.~:1.1... f:es: p4~\.e"". 11&.. <I.....lo~ "."". in v!l:cll .acll
uU:lil.<l 1... apecl'llhed ....,Il<lq >nU: :no!fici...t .....l~.t
: ,. :ta wn ,..".1~~~.
L. ~~ .""tl.<>"''' :...-.4 .... J>&tl.<l"", tar:. ,..:.=ed t, ... ='ll.rlI&..,
t.."" o.n:,?'-<;t, llu. r.~,. : ,.,..411 t.", ~ ~dch u.-,,..,, 1.
'en l,;-,""".>oi"""<>er.oe l.<.a:: for ....:..1.UU "'7.~. a:;a =:"11 clio;>ft"
<><IIr..ce "" ~ "it1 «r.tAr.
CJ'-ld "'" ."""'... 'i'bh pr1r.e1l'l. vaa~ ill planr.ir.z \lie nev t="" or
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"
"'Ito t,,~h~,·lna. p,"'Ue>Jlarly co...,...w,icntior.:. H"..~v'r. t.l>ic lot'"., l,,~oc_
~"'h'n """, 10 d<:c""ao1n~ 1n ""lath.. i>.;>nrw.oo Au cr.,;1r..."rir.,; ""c).'.~l-l;I
pC ,:",0""'.
r""cd (1' 56) "".:,!"<i¢d tr"'"~"rUtton ~ot"'.·'·1, a .: 0"" of <t•• I'rln-
dpal ,.~"" r8 in coon".].c "ctivity \ocot10". It 13 "i~i~i.o""t all' 1e
00.13, •.·"'.!mi.uti.,,, (o'ill ...·tt "".j C.01.Cy. 1)63). hut th" htur i. 1'00""
,-"".>r"tur,!. 01. the n<li~hbarhDo" level th3rl M hi!:hor levels. 'i't.., 1''''0"".1_
n",.t "¥Pc of tcar-sport.don has had a di:>t1no .. 1no"1".. " ..0 "" both eH"
:ocadon ""d Crowth. !-incar toll'" oovo\cp""nt "0$ ,,"'."'lOll alaN: transit
Ilnr~ In "arllor 011.10•• but ..1th tn' tntro<lcetton of .hc 1~1t..q aooeaa
sub",~s and r""cwayo, a nodal fo~ hAS been suporLe~o~ed on this linear
tl'l'o. In addition, th" auto,",oblla has pe""itted low d'ln3ity develop"""..
of ln~er",iccs.
Pcp~lat1on a1·fec~. focal devel.pr..,m~ ~hrnu~h .!~o. gl"O><t.h race. a.~d
e~hncbb7' Inhhlly. all c"",,""ities develop a .ingle center for ••por_
ated sodo_eeonOl'.ic aechicre•• a.~d laV'c cer.a co evclve c,,,.rd••cher
patte,."". in a<!<iHlen. se!mo.... (l96Sb) r.eced that stratification of ,..,s-
idential a""" b)t clas. lU".d ethnology d,es not occuc in sn.aller center.
t, the .ar.., extent., in cho older lar;:er dties. Rote of gra..th c","
ai'feet devclop~~nt, particularly if focal Uf\i~" do not h.ve aefinite
bOWlm.,in. such .. topo~raphtcai h",&le•. Echnological grn~p. =y ten~
to forr. separate ,..,.1dential ""d even "ocio·eeon~.ic areu, b'_t this \0
c.,'''' ev1aer.t iII grain. In .eatern c!vili:.clon che .dv.....cer..,nt of tr...~s·
por,ation has ?"rr.i'~ed g....a,er interdependence. ""0 ~h~. has h.~ a g~eat
L~pac, on ~"e organi'a,ion of the .ooial ",~d service facili~ie. of a c.~·
,.,-'tel' 7'oi. '01.11 be one of .ho ir.port."'~. fac.or. in allccal.i.,~ aepar.~e<i
























































































































































































































































































































































































































































































































































































































































































































































































































































































































th~ ""r"~ r,c ~ll ~~b·"OI'1n..,t a,,,l lu r....l ...... " ~ld ""~" h be
."eKeJ LJva"b tile elty .......te... ..".. .." t ~""1r...,C<II 0: U-.~ :'e....
'. -.lJ 1;-,llcal.<'<l iJ)' U-... • ~"'" the lr.tAtl"<leJ""."", ! 1.1><1 ..,..,..,. by
,',;"i;>:.:". ""<I ~ i,e.>! cl.atribloti:m ~r Ir.tAt""~ l>7 "I.rt.<~'a. Cl..,."
(:~Sl) r~ur.d tJlu Kol"I.t 10:>0 .0:"-" clUu 51>0" • lov-<lar.aHy c:....icct, ir.-
o.,c..t:..... r 10 d1.p".-..d "" 1_.-....
I\~rvo"" (l96Z) a\..>.Ua u...t t.be -.aHy of an ,.:-Mr. MU1...,t 1::0..,
be ,.ucrlbe<l b7 10 b7l"'l"bcllc par~h:
,. • 1/r"
.. C1iaur.oo r,."., tile foe... or ~rtw': ccntr&li1.,y.
K aM n ....., er.;>irieal e ....al.ar.WI.
Tht. <lef-••Hy eu..... , ~~""yer. i. 'l!.Co~t1n"D~a at l.lla .,.,ntnl b....1r..,u
diatMct w1th lUI at..n•• r poO"'lni',n. "'1o ..~ r.'t n~1<l Ina. t".~~,;t..
tor lOad_l 1nto,."n~..a. lien.lw.
Don.ity of ~rb"" .rea. traditionally haa been ~~.a\l~O by t~. dl~cn_
"1M of vol ..... Or oro.. Y~t. Lr""opartation aaalC'..~~"t tecllnlq~c ....,d
<>.cceulbllHy locAtienal an&1ysis lMlcat..e thU U1e ap.~i.l .~p.~.tbr, ,n
"he t1>'Al ICall, ana "nl.s "he t'.= ci~r.•Hy. M:t b'> v-f"/ ~o~~an". Ur.t,~_
tor.a~.y. the l."~r t •• !Cnction ~r the~ ~r c ~~ic."I"n. ~~~~~
(l~J.o.l r~4....at... Ibn L~. I.n,,:elu ""'7 .:n: ~....e u ~,ar.y Hr...~1 ut..ll>~i.n·
r. t boo ~Y?"t.tl...hed ro~ "be val"-!:"";~. C~..ap1:l (1,f;j r~·~.:4 th,,:.
l.::e .e ibUll.y .tu.....rda '>r ~~"-",,a;.le'f.Ha;, area <>ea, 7' boo <>e~ ..."",,".a-.
;:.:-'.:- ..::t by :1>'... , ...d in u.. rev easeS 1:1 ><'hi .... o'S'"""~.. ~"'" ~...:i:".t.<:;o·
:'~'" "'J t:>o ~"";>rl."" ..... "ould boo \\sed ~n1 ,,~U.
?era.". or dwolling unit. per ~it v.lume .r ~rc~ h.ve b<~n 'h~ ~••t
e..-,...•n dur.otty ".ao.""'. in pl:>r."ln~. R~eonny.••,.. .. ""1:10,., h."o uo.'
rA><1.~....•. "",..wer or d~oll1ng l:/lIU por ",~It .ro. to o~".r.l ,..,.jd~"thl
o.vobpr.e"t (lIhyto, 196~). Pro.i.".ly. _.o.t ••nin~ ........od on a •.I.r.i_
=-. aroo por dwolll"C ",R.l.t. 1\<o"""lor (l95L) notod thH Prine. Geor.'O
Co"nty. ~:'r;'l"'~d hac .ot both ",Inirnl.~ ""d ".axl..~."". d<!no1ty lv.H. on do-
velop.-.ent.
~ndtie. ore eorrolUod to the oleo.."t tYJ>Oo ""d thoir q"Wltity
\.'ithin • foeol oroo. Within a .r.all den.lty raIlf:e tho oler",nt t ........~y
n~t oh,.n.:<, bYt thoir .h. or tho ","oent of o!"'n op.lee ""orc.1.c.. Illt if
tho den.ity ehOl1;:O••lgnU'lo""tly. thon tho olor.ont typo. "."ally oh",,~o
~ls.. For I".t""oo, In n .• re.I<le"tial. a",ao, largo ir.o,..,uo. l.~ co".lty
load to an inoro••o in tho proportion or ~ti_r~ily cwollln~ ,,"~It•. cr.d
tholr Wilt .rea uoe deo",..... '1'r.i. relationship Is ol..rl;r .xlllblt.eo In
th.. Federal. Il.".j,ng Ad.. ,j,ni.tr~tj,on's L..~d Use Int.".lty 3<:010 (Ilar.~o.
1966). Thl••cal .. o"tlinu ,...l.r.l.'<:u.~. ,..,.1<1cr.tial. ota..,daNlo in to,""," o!
no.r &rOa, .p"n spa"e, par~~r.e a,..,a. llvlr,g sp.oo, ""d ,",,"MotiOnal. spa.~.
As ti'", ..." intensity ir.ercas th.. optlJr.al. c1,,~..r.t "hango. !~01"". • n~-.tor;.·
deUche. "".1to .th"""Bh t."" h , ~o l"".ulti-story aparl..~",nt. 1c.1. Mthoo
of r"~~latlor. Is ~.,cieatlvo of the trend a..ay rro~ 1.t_by_l.t oontrol to
lier.•ity z,r.ing, ",~Ii i. parl.1oul=ly u.eful in rel:UlatL"'<!: three .i;;cn.1,nal
oov&l,p.·.oc.t ~~ to"",. or ~rea.
:- eC'.ttal h~slr...a dlsttict (C3lJ) den.1ty 1. a tw.otion of ...etc._
p,lit ~ a~o, ;x>p4atlon. "".o~~c.. , 000 teo~.n.loc:r. A. the 0""0 pop~:a-
tloc. L~o,..,s.c., r.• re WId c.• re .0U.iUe. c.".",t.e for .paoe in tho CoJ 0·..0
~o H. aoo••sibiUty. This .,,...petition ~a. expr~s.c<i graphl"ally oy
~ ••Nl (1.956) .. a pl.t of are" rcr.t vero., di.ta..,ce rCOl"". the "cote,.. r.r
33
nch or ........1 actIyitle.. BeJ'OD! -.- Uldtl'\/l Uet&D.. n- t~ CBD
cuur, b,wner, ae....ll>IUty 10 leu t_ I" seCODClar)' tocl, al>1 tbu.
IhlO 1I.-Jt.ed. ilT'U, actlv\U.., """,pete tor epace ....\1L tllel. "pl."" prcl"cr•
•• "".....~. tbel • ..,,,,,..II>U1tYllrefercDCC, tlat 10 tile,. Ilt'e llal.te<I bl
Dr ""t1vltlea In•• tbe CIllI vhlle other. tend to sepo.ra.te 1'1"'11... lI,to
lIingo (1963) augeat. 1Mt cOImO.U>lc&tl""" to<:bDology ....1 per'lll11
bll!e)'.
ACtlvltlu
(eMpln, 19'65), all(I. .""""""leUl""" "bleb te.ke place bet".".. the•• ...allIed
developed. St.an<lard S7"""' tor Ideotlrylng &n<I. C041ng Land !Joe ",.thltlu
(Urba:lIle.........1 Adlalouenot10n a.I>Il llu"'.... 01' Public R<>ad., 19'65). '11M!
baole pru.1se or tho .yote:. ve. ehi., because ot tbe ""ltlpllclty or
r"r ""U~C r"r !.hOCG .I\ff(, ... ,,~ IU'l'·cftc. ~ltr~lTn~ chara,,~or\~Ur.: oh "'~
n~~ to c.-..bin~d 1ft ~ne Gr1>;inAl C.dll.~. Incl,,'WJ. ~ wi ... ~arie~y .r .,~~~
""'-'" <'<' c.:ll.ct..e~ ....oor ~hroe cn./:<Irlu; .cU.I~1, po"",,:. <0:".0 n",c-
~.""'. ':'h~n :or lIIlJ' cl~cr, """""'.... t~ ""lui..." ""~a "","ld D<>J :'> ~rl.e~ed
.\:".~ c raiMO. ?IlMhe~,a.... ~h. u~. ~f IlHon<JU"<llutlcn l""",lta "'''''.:-eh
r.....t. : ....,. .cvera: ul'ban .re...
!'.r ...-\ "".,.., UIe .bo.. type cr <\.\.& Irc~ w=l" ~ to be
u-.. t--.t .nn.l>le. n. q.....Uonl ~In to be .....~..d wl.tn ...".ct
to ~ fj,nal fa .... of Ul. acthlty_l .....d II" Ir.....U to an .n"",.U"n ,.".,.,1:
_ "",ct> of .act> c....C"17 of acthltr h <lot.inbl. or ,_ood. wt.a~ .,,~h_
Itr-uc,-clat..ed d.ata Ant "I..n br Ula ..",.1. and ,,:.~ ~H.... t. _
all,,,,l,, U-.. data be "''',bl d .. l'.puta~ !'be ""c:~ t1?"~ a::c ~t,.,..t:tlu
of .c~h1tlu wl.ll be oot..e"",tr."4 by u:. c""",,"~ltr >0;.Ct:""8 :.~ "",....... of:
...". ;>:>11cy On ..,:>.I:I,UC tl.n<:Uon.: _ ....~1"" .......pecla1='..~1:n. tJ-.c
~.... of <Ix1r;....ce or \he "=:<r. c::«pOltlt.1on f~ bot.!> ir.aloe ...~
c,a.alool ue "'~rcpo:1I."" cOlr"-¥ltl~I.....,l"coal. chara"""riltIC1 '"
:ir.a11r. 1.1:. oe.:... IOCia, J\..-.ctl",,". 1'l>e ...",,1.";Ad 01\.& ""=. ...
...__ u al1"cu:.c:: """"~ i.<;p::;t.o Ant; &c>aput:l11ty of :,..~: ?L : •. ...-.:.
co=.1c"tl:>r.a. ~.e1H """u u-.....llr ..... c:>r..blr.ed for :...,~ <.IH ",-,,",,1& a.<:_
,,_~-.;; <'0 ,..~ 1:.:...trial c~ ","13Ofl~1a: I:l""'<.pir••r .ct•...:~:u. 1,'."-:-.0<'"•
.::._ ;1:.,...... \:96,) p";;'-.'\. ""~ v.n &c~hlt.r c1a"l~le.t.i",~ ::.ost. ... ~: ,...
~~:<.';:' to ~s~ial>. patte'" 1:..t It:l1 ...f:tcic~t.r <."'"-~ ~ c ,·.
Sr'" :oc"thnal. ~~r<>Il. :.rt.«:a1.;"'<I: toM. C.>l".cept, t!>ey ....;,:en u."t a..::<.!v._
't~p, ... 1.-;-.~ » c:...lt1 by u.. do...!:"•....,t loc.U,~a: f~""". C~~·~.ut
(~S6'l ••i'P:>H.1 th1l .. I w-.:l It"..8&: that ~n. o~ WI<> loc.tloc.al f~,..,.,s
15 the sr..b1otle and c"".,. Hnlc ..1a~lonabll' rlth c"""'" 'c.ct.:.~:'1....
"h~ 1:, loc.t1on .<.,...lQ be I:>r 1:1'0"1'1 of ~.<:~l<>t:ally c,,,,,l~-..c,,t.ary
"
aottv1tiu.
A.~hltt....... in ""al1t)' \.11" vip pU"I'""S -~ t".,-,..port.atb" ptan-




S. Sodal _....cr..tion.1 .
6. Eat Mal.
,. Shop. ,
•• C~~-t- MOe. ,,. ~~ p....&<:r........
10. ,-
1 _ u.. ........ not -WHo"bl.
~.. ,,&<.411<>:1.... """;'<1 tie a".W1Y1_ ~or ."". ,... dol.icc., p&:"<1c:-":.":;r at
<.he ""~""rI:ioo<i :....1. lor 1•.•:.0:-..,•• !'~l., (19'"...0), In • 5""<17 o! 1:><:0.;'
:.ol.litle....~.""" dc-",,,U'7 ...~~ hi(:/> .c;:I:.o.:>l.. ftMt c:1USl.(lutiet: ~:
~i:;eu Oiat:1.ct .."..inti.. h .:.-..tat r...>re "i!(1.....:t. :t ia "",.11''''':.
"" or.. ,......, t<> :.1,.-.i:'.1u tile .....>:.:-.t or ........ "" be &:<l"1red &:"~ pz-;>ee....c.
~"t.n. (Ill u.• ",t-~.. r ~..,.,cI l"'.-...,:.ttir-c: .11>c:at: or "". &ctointiea ~ 'tl"A
a;:?:-:>;lrlHe .:ro~•• S,,~......... ..,.~.,.. ..~ .,..,. :. e: .. r~,r (&enlt1 ~-""A-
i:, ""'at :,c": eer.l.en. c\.t )"O't V.. ~ch!tl at.e"," ~:,l r.." be :=-.0. ir.
:..'>e b"".. :"...: .r.o""L"~· cer::.er.. "•• ""..-..: t, wile"" 'tl"... r...".Ooo" or ,,:-J.p.
t ....":.;>;1=-'1 cer.tAtr"'"J' boo a\O!':'leie,,~ ,,.~& !~~ e:.=.;:;1e&~:"". ,,1~.r.~·.
~ ""'". ~.~" eb..:t1en1"" o! ~.. <r1" pl."..," Or &o,1w1t, 1>1"0;;;0& =1
".. reQ"';~"'d !~r &".. , •• plar....1r\I.
"
It Is lIOt ...rrlelellt. Ilo~ Or the ~e ..~. or tile p.r"Ct>~,
opt~1 P'OUPI.... or &Cthltlu ..UI ~I. _ of u.e -.I'M oI.Irt1C1l1tl..e
-
196<c). lIel"lolon -.y be upruse<1 I"~ ,,-¥o, but it .......1.. 1• .-xl_

































































































































































































































































































































































































































































































































































































































































































































































'!'<>vIr Or SatUll\.e 1I11&¥
"""". lIaYn
othor.........1111 poteau,t -"0, to <a\.e. _ ...... 11001 In Ire p>.. 1111"
11.e.., ..U lo to. eonsl~1'K III <lealgn.
"
,.,.:cc~ r..,.-.-"'.1"""'1&1 acU.1U.. wUMn ~.• phil ....... Wan t.l: pl>rJ"'~
.:.n.1J to nal""" tl".....ctl":'~......<1 local p"!"-lnlon aUat..>. u ...r ..c... r_
bot.... ",.t ,...,aou,""u.
H Ilu _ abe"" .0<>... I..'''~ c.;;no,.'leut............~.....Mel> """'e
., ....... '" ou><'r ~.,,,,;••• e _'Itl.1catiot; ia l.<.oo ......It of" 111~r_
80\1"" : W-.' _.\i.1Ues. ""P.........l, f<r lrat.o<..,.. U \.t... !r...._t pw-.
!,'no r. tMp. J. _1 cou14 toe bo.;lH l..O """,...,... t e-.......,\e.tio..",
bet"""" ...". tv"> ceLiYale. In each or tile cn"i'"rlu; I"",d>. 1',,,.,.,,./1.....~
Inf~~..tlon fl.".. This v>Uld 1'~'100 the ....and ~~r ~ro~p r Input.
t. t~ ..... "00 ~1. that of cll.~lc.tlon. The p~ee." 10 co~lleaLod
by p.r.~n• •• rvln,; as ""hiel .. within vehlcl .. III u,~ tr","f.r of Ip.bola
....d. to ...lr1~r ..tent, n<m g' aa. Ji,'"",.er. the c~n ..,aly.ll bolla"
~-Ul ahco, !.hat t~... <,-"'Jill' cJC.dd<lrath,.• ;.n ."". lOa••:locatl.>n ..... U:a
pe,,"on an" ';:'><"" :'1~,. vn.ch "".:'00:-&.. in ,..o .... dooUll bel,....
'r~.p<I.......tl= p~~lA,; r 11,. l>&s c:r.alde:-.cl \1'19 pr..rUhr. as
Ule nrn of • ~ su"... pI' QrIS_ In t.hls s~. ""r 1U1o>.... t'Cl:"e=-
sian. ar.d ~hna1l1 an.al~.s of ..ri..."" t.edr.i.q'ae u~~ ~o <>e'r<Olop
e<r~atl"'" 'II:J<:h In<11ca'''' <boo n_.. of trips j;eI>e..aU<l per s .... boW*"
t>r.> t~. ~f acUvltlu_
In u .• Ie"",," an<! t.hll"<l It.p". of u ..-.s"",.....tlon plar.nlr'll: u.al1s;=.
~)"... P""o;·~.o "..lp. fro,", the .... o<>rnt n na;;e~,.. dlnrlbo,,~e~ ar.o ,,"1;,,-
.0 ~o d .. '0 r.Ot""r~_ Tn thl. pnceso, It is u."'....Q ~h.~ ~ ..lp "'r.o~.~;or.
..~~u f ~ p""se~l la.~d ~IQO p.~urnl "'ill f~",. t.ho hull r~ .. p"",lc";,.~
p.r-.•tl.".. plt.:".tll.",,; st=lu h,. ""1',51<1<>"",, <!<;:.Ilty ""J ~1:~",.c. f"" ... ~.
C::.:l In 1.;•• ta...r~\i"'" a::o.:.y (li)"r.::. 1)1)9). as partial "'c~o:niti,"" Df
u... l=.,.....~ti~ of trip l'Or \ion ...0 lir.t.u: pat,...","".
•
1. """ ~··......av> ,r ln~h1~..al trlp3 is ~Yw·.O ...tle o:;,j th"a e~,,;~
! bO' lJl"~ a><leU.,I.
•• i. "aul1,.....ut t1 ... ! """" r~ :.l>
..... t ur; .~a •• t,.''''' eN; boo ...... , t.
..4',. ....;' .....;e ,.#UU"<l r t~l~ • .,;u.
po."';':'tt nrlel>lu. u."" i r \lie tl"ipa
,.",hU-r. r ~c •
bt...l. '" n ,... " ....;:....
".tu· ....a r u-... tn -
,... ~:;.~""'3 "1r~et.7.
cl","lncltlo~ Nld cI.Ita prechi"'" ..... t be 1>&1_ aplnat net booortt or
tM pnclal""'.
r~ ..,., c .....a, trIp arc b<ltv«:;> ...,alel,mua .:lei _-","lclc~'lal
""thl'I... !'N<Ilctl"'" U.e<l m.y be _ on eltMr pOpll.o.tlOC s l.&
cb&l'w;:l.Crll'lu ...c ....- ...... cb&r=l.Crlst;u. but U. trl~ pce U,.. II
b&lICcl on tbot Inu,...,U"" DC cbio.....,l.Ct"1It1u ..r eacb.
~tHID<I;"";",r "'pI 1=.., ""...... alpl ..." ~I -..u=' ...., be
cle.aallie.•ltbin ............. area., """"" "",y_nt II ."boer t1 I".c'a
"""",I c. __rl,," a relaUnl,.eN "",ro.. l...:I CD b1o:_, r..ol ;':u.
I .. tbc~. S<>o&od Itcjl;l"... ~r....poc....U .... !>t.;cl1 lt96c>}. I·...... r ..........
tllo.t 8.~ """""rot Dr tbe trtpo. ,..,re ., ..-rcia Mclu. ,.. ..., tl""1
."""c peal< ~"l""," "t 'Ne;'" tDcll",,"""" ~<N<IC 0;1 .... :""t,t·, "",,st,
blot II""" tiM evltS 10 tenos o~ drlftc tloo a"" 11.1gb. tt... ,,,,,,,,,= ..n_~'.
h It:' 1 .., I"""c'"," oc"",fit. ot =-u>tc"tlO1l eoltl.
het.,r. 1.1""111,( TTlI' r..."era'!oo
~ communIcatIon I .. ao &r.ct.Lory Icttvllr. t.en p C.IU.., ctdlns ts
ao adJ"nct to "bllC""o.t1o<l oc cc .....n<ton. In ord~1 to ",odccntand rlc""c.
~htcl. rl'l>o.lllce cor.JlWllcllloo•• t"" ""Lo'lun,blp bo"~c.n loci-Ioo ~,<1 ""-
'lv.·!c, .h....l~ be "b""""cd. It I_I 'l.., IcOvltl.. ~lIlct.. "".:>on ,,1.1>0.
to plI".lclp'HC In .,." It 0""' 1"'1<1' Ie l;oace, 'he... vIII be .... coaw>.lcl-
.1"",. In r..o., -.our, tt... .., IIu booell lite""" ',."I>J ';>v&rdl jlre",."r
" ...... , ..·.1 ......." and In.."""tl"""! cC,;I'U""tlon, IIZId '.lIul :.0 "" 1""",,"-.1
..- t" • ...,...,.,lr...10ll1 . .u".,.....cd. f,""v\"""lr. &C'IYI~'.' ~....-e ......d .~
~ ""pi......", """" "l"'clalhcd In p!Lrtt"","c 1OIlaF"..cj " ~: 4uc '"
e",,,,,.I.. o~ ...,.,• ..." :.0 '''''.''t ....b.e d\&trttltoUoa ot t~,.,o: ...,.."'''''' •.
1'\I,.."l>er, <lor..., flU bceo a dlt:'""",UatlDll ..-,d ,,,,'_1 ..1 OCplC'l'!on o~ ",,'.
r ..I'ln <L.e t.D ..... """Ill orp.r.lz.o:roo, "7bo ....."ltant ".,,><1 to
~ "'..,.."""...._ U1I UK. IlucuI e.....u. _<,.nl, 0Ldd .~. """"
>
~_ ~1••to.......lct, tbe ....."1 !'Kl.Or or -.n1..tlO~ I. ttoe ~.1:-e
"'" co", ,".'.0....'. be CQn.lrl,,~ In on.r t.<> ••rl." .t. r",rll.tlon or
t ...~ • t"u 1. "IUiliJ' lJ<,.,~,=t. '::too l".....tl.,..,l ro 0: tbr p""not1oo
<»del ..-:<1 e<ICl...lo both the _I" "rr...,t or "..11 !loc' r. Bnd tile n ...t
r._·,..r ~ ~ U' r ,. '>o.....n·
>
•.- < •
Go ~'C.<~ ~ ~< , "~ , <)-. ""teo ;>.;'5, ~. ~ " , .. " •. :
U .......
, •• IXIJ. ~ r....-.boOr , e~~r.>a.:"itlUI'l"""; V;, "'.:































































































































































































































































































































































































































































































































































































































































































































































































































































































































••• , M(OI .... F'" lOlL" INCOME
"0 'LASS 'UN G (, , , " 2."•• , 2$00 " ..."• SOOO " ""• ,0 • 1000 " ,.• , '0000 .., 0\1[11, , , • ,
' ..... 'LY ,HCOlU CLASS
FIGUIlE ~ CAR OWNERSHIP RELATEO TO FAMILY

















PERSONS PER OWELLING UIOIT
FIGURE 6 TRIPS VERSUS PERSONS PER DWELLING
UNIT BY VEHICLES OWNED
(01 AND SHULOINER. 1962 I
..;:...., t:t '''''.ll,. ;.it.,
o ~_..;;.:.:1 :t












(S"...,..rs a;:~ tar;<J. t.. t <>6<:)
"
ol~de that in.", ... haa ~t lust a pu~1al oU• .,.. On trip.. In .-dec to
M"ly... tll" ott.,,,t of oe.,"pnion ,n trlpr;~in~. ;/<>.l.ec O!<66l oc,~.pa:'ed
'l'.,b1. J. 'i'r1~, ,"""uctbn oy Occu~~~l"..and C.... r<'r H us-, _'j ~ •






• Car ~ ~,.o
"'.'po p"r Ilo\oae",,: •
f':;1.'w .96:



























£., "w) :: • :0
~...;. 1..... ' :::J~,.n 'I. -2
}.61 • .". ,(.. -
L.") .» ::.'"7
S.:.7 '. "5 lO.C.
}.9} 7.6;,. 9.57
• !lel',...~nu fPV'Or \1\... 10 ..".."~t1nr:o
b ~ .. '!>-l'Tothr..
trip utl,..... t· •• , ... ch u """t .c.i I'-MS;n~ c c.~lt1 u. ""t. ,I or.d
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.., ~ ,, .. " .. "c , ,, • •! ",o 1, • ., , " 1 " , c " - ".. ~ .. , -• ~ ,!~, •, " ", " , , .. ,.... • ~ 1 i .. .. .. ~ , ..
" i, " •, .. "•- ., ;', .. ,• ", , ,., ~ 1 "
.. " , .." • • ~, ki ! •,", ,1 I "~ ..
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~ l, ii , "if, ; i • ~ •
.. • , ..-, , ~ ~ ~ f , , " " • ! ., ~ ,-", , , • " •
;-, • i.. • < .. • , ,i , , , ; ,! .. •.. ", .. • , " " , , , ,
", ", , .. ",~ ~ ~ .. ! ;I , , .. , , " • • •, , , c , .. •
• ",.. , ••, " , ii , ,> , • i-.. .. •..i I ,, , • " .. ,






-,~ I " • "• t , , , , • ", • " • ,.. •.... " i.. ;• ·"". ", <• ,. , •• ," "
.. , ~, • .. , ", .. ~ ;; , .. , • •,- .. , • .. .. <, .. , • , ~ ,, i , ..
" ~ I " •" .. "" ", .. !, .. " ", ,.. , , " .. , ", .. ", ~~ , ~, .. , ",




.. ,., • ,[ " • .. •"~ ~ ,, ~:. ~- " •
•, ~. !' , " ":' , , , ",.. , " .. , , "• ~ ";1 .. ",. .. , "" .. " , ", "..
" " ":',, " " /'." • :- .. , .. • ;'. • ", ,, ,~ ~ .. , i "i ,
""• , , ,..
" " "" " , r , e " ", "" "" ", ,, ... ", !" ,' ,, , " !, , , , .." t~ 4'f. , ]
"",""on \.<lnJe... ~-' ~~~ ~=~ ~~....~i t PI",' ~ "'M;:/} tile o~· '"r pl"'-.~5.
1...~.. 1.... ~." ba ~sed u. tnp 1r.l1e't r •...; u :t I~
P,""r-~~Y pal'"t~U".•d b7 ~~.. t."., ~ aethlt1u .0<: ""'~J. ,..~~; t..c...
p&.'"tal~nint:; h ••,.,. <k~\r.al"". tI-... ;>",,,~~....j tr:,.. r""1 '" ir....ec:-.ra:.<o.
tn ...... p~=tlca.l apr:le..tLn "',. ~. u or. \:l~;e.t e. ,". "" ~,...
:0<;•...,,...;. p",,~l"", ;".nt ! 0.'..:. !l()(~ lI;>a"" .....n,. h • ""':r
.>
abl... U-.. ~...t ~ .:r-u p~~: ~:"ea . .>o~ r.~:,.. ""; .. :_.....,: ,~;.<i\r.:~
.,-,<1 ~'i"'~.:" !1~ Aa¥ ~~. ~"tr dhe~". "H.. I'IorU-..,.,.....,.... Io.U
pe~ P""''''' _~ I'*~ 1Ir.:t f tra:>e ~r ~aoUl'" char..:-a ._". ~:il,. o.,.,~
n......... Hyora' cu"a f ~,.",.t1"" of ."". t~ deM~. ~r:p nt.e~.
In 'able L (al'Ulr ~QI... ~. 19(6) the.... are ",",r. e."",~rJ... ! 1:0:-."
u.o ~n;> ;;e""raU,,,, rat.e~ ;:lyen. Alth"'-j;h thill ~. a e~••~....n <UY:"lof. ~r
la.~~ u..,s. other app,....sohes h.ve oeer. tIll:t.. .5tU. ;':Hoho~' &f.~ P...,,~j,-.
(l9S4) pr...nt the thut~ that trip" ~..y ba • l'W;o~lon 0: &fl "re" "r.\or,
enelo"ea sll p"a.lble de~tin~~lons ~1~tln vsl~1n& dls~kr.eo of thG t~l?
~"SG. "'.0 trip b..u uy boo oHt.e~ • Ian" I'.G o~ V .• point o! 'l'O?..rt.~'"
!r~ a yehlelo. AG &fl .xo:~lG, they point. Ol't ~at • ~~l~ b•• inG:.
My at~raet ~dp. t ,.. •. :n "",n ;>'"pIG'. own ..".r1G'.oe. t~..ro
t.dYe ~r. trl~a ~.a"" to dl.=.t .....a ! ,r • ..,.,ehl ?~,~~et ~, .,.
t.<.•" ~"-A trl. e••v< .te:."" ':"""" .... ,.., ;n.=,.<:e~. l(itet.~:l ...~~ ? ~:..~
..-~.:.....et t......_ .f• • l"'~•. <'. ""ve~...,"t. UA e:-~. ,,;-.. ..:.<1 lo<J '" ".f'" ",~a~:'·e
i.:"'';'''l'''''''''''' ! ...:..a~lI.r.=et'U 0.:; <k~tU-..."1""-4 ..hiet... ~,.., t ,~~ ...: • .,-.~
.......". ."t~.:"l._ p".-.r ef ya.-J:""s e=l>t.n.atl.or:a e! u...:,01."" ~~••
~~le 4. SI:.no.:')' or ~u " 7'-:'0 """" ~~~; ,0 :<a1.'lS t~. :',,,:, /footr ~ltt.a:".
" ....... ( .... .leI"<:' (S,,~U(ft<r' L~,",l
"
., ., " In.... .!.
c__
1M. ,\OJ.. ,
'"' ,. t>< •• I.~"'l.;-.....
':'_ ''0
, .' , ,. __.J
:-.: " c;· . • ,. _' .6 17.~, :':J"_a ,;r.rlat1 ,. ; T~.~ __ .6 ),.3
.-;~:..o
~'"
2J.~ ; ';1. .~.6 1'.. ~
C"le..• ., lo: ._ n.o 1;2...
:;"t",H .'... :n.1 37.2 16.S
a...H.1=.... 1<:1.1 lZl.l. .., ~.l.









friction M apoco. 01 or.<l Sh"ldlr.or (1962) noUd that In t~,o :'0.,
IlIpOru.noc ( .... 'f'lobl.. 2) tor d.e...1~1 err...,~ DO tl'1.po.
Typo ot \NlIIl1lll1 Unit •• ,.. ttpO Dr _llll\li ....n.1t '-I beu .""""
C '"'caUon SllbatlWUDD
tv<> ro.- ot .....Ut\t..UDD I" ~caUDD, .. roll.ooo.. :
<:. One Nt c eo IoN ot ellar.... l &1>1I. reatl .... r ot .-...lcatlDDl t'br
""'1 o~","r ot ~b<o te...n.e ..,U.
lteeott (963) _"~ tbe follOvlllll p;>·.enual el\&rlnel ~b..1t..-
tloos tor ;00<1' or I'Uaol1ll ~ranlp;>r1..tlon:
3. coore,."ncu """ ,eet",.". "1 ~I."al ."d auUlO ._1...
~. Rd.u~:oo (10 _ ....... ) "1 y: ..... l ..... ",,"10 ._15.
5. au.I conl.aCU b1 ~!oUlt.l &1>1I. audio d......,.I •.






























































































































































































































































































































































































































































































































































































































































































































































«hued to .. i:o opeuUn..._d..d•• _, of 'h... ),_p...d"".o ••""h
.. -.lte 'M ""l ... or. nul •• U ond .buo l""u•• uUIL" co". """co.d-
1"31,. pedo<_"'" ....,.J••d· ~......... UHd '0 .u.. Ie, 'h. d••<•• of
tr.o_lui"", of ,~••• ),-,<0<1""". I. __ c""', '<i..... oc ""'''''p•
• _" ",,)lIe copl .. l I....1 ••• '0 .d""••• l ••• l of tr.._h.i_. n....
'M ..,.. ••• 1.. l .....10 of • ",h......< ""'I ... 1_ < UWn •.•• ,.,,<fo...."".
...- ••d. f". i"'" ...1,,1'.. Tu••I"C.o ••1..... I
f"'" ~.....fo...."". ot-.l.1l<d. "'"....~. 0<. f
......,' • ..,... ••• I"~ ".",,".d.... 1 • ,"-0 t,
,..«el, I. _, ...
.. of .,....... If
....d•• o. If .~. opeutlq I~I can ... "'d""",, 1><1_ 'ho .......... ),
••peodl'..'" Oft MOOke o. Dol•••ba'-.m., e' .e' ••o, 'hO. '''" &<,1 ..1'.
un ... p"ralt ..d e....... ,..«.1. If p<h.,. 00 _Ll ........\lc <0'"
....0 _old d In e no.-.h. _I, upe<.'ln. ".noU,d., <.'hc,
,~.n p.do "" J ••d•.•bould b. Inpu' '0 lhe _del.
Qft.n 'h' l.p." uf .10... ,",,'.mal err.". h.. b,-.n <.d""od b, .he
.ppltc3l10n of p..·.I" •• 0< P'~hlbtlcd ~nln •. Tid. 10 booed"" 'h.
p, .....I« ,h.. InOl.1J",,1 l"du.«I•• ~f 'he type ~.odu 1..110< by_
produ<l" Th."<1 , ..ul' I. ,h., 'he Inc.n'l for lnOu y ,. rod"e.
'h••• d'''nal off y .......11 ••nd p<ohh... _y ..I.e n' n." u...
......·Iup .nd old.' I'd '10.1, ope••<1"" •. ("""• .--••••101 ••y,...
of ."",t"" .enJ. '0> " "". I ... HI.I.n' .e .• : ",U"" of ......«o,JI"<I ,.
l.c<n.I, ".',""e -... "ond '"",ud.....~ul•• ln ......Ilou,l_
o<eo<JlnJI '" .h. U,..d.d '.'po <lAd of ." 1 etr..... f"ac
.... h ._J.o 1. p<.fo.--... .l.u"O 10 I , of
.z...... l .ff""," _ot "" ~~... I '00< Ion <t, It'" co«~. b~ 0<, of
:oin"d 10M :in~ be in~tlo""'" ..ito I"'r:~~.anC'O n",.d.o:"CI.I b\;t OJ'.7 \.:'t








l'..ol Ho ...-.1 r~yc .. ,."'t."'!c::.. i' cl r~.
___"". A::'~-'" .rlse .Mc.o.~..;.y :~. ~ ...:::c. f.:-e .....1 .~,
"
;>: oi ro. ,~~fic h.u...,...". .:1: \;f' c" .."" J ,e... 0"1 ar~" ';)-.•""
....... l.>lo> I:IJ • f ""•....,,1",. C.,S'va a=:><:i..""" .;u-, : ... ~," .lC;I .....
~: :-1re; • ..,0 tr. nccu~: t~....,.....oo C,9'."""" ;> ••0 .:.c ~".1;r.-
CI>nT_ e<>.U, _ t.l>e c~n : oec..-ued aen-ll,. p1". f,,, f" ct~O'l
e<;IIl.;r.enl r"'- U reduce f1,.... 10......
'lhe et>o... l:r;>e. Dt t.e~""", ...-:<1 U1~lr :.nc_tlbUlt,. ""n• .lolo<:""ue
vtUl <llnence rr:. the huuQ. G:-O\IPlno: el--.liar ~...: ..rde "11: :-e~~"" It...
1".c~11b1l1l7 co.". dI.. I' eco••o:Uu .: .00.:. In pr- ....cil,.-.. L-: "1>1'"
0: lr.c",...a """-......... po....c.th.: of a cor.n-.;ntlor..
~ ... ,..,.. 'IU"ot.ior.••• Vlb:-::.Ilon .ffccY: .... hlC!,l;l o.;>t,.c....~ "n tc.-
clv1<lual oa.o d~ Ie 1r.....~..ctler. vtt.h the ooil ....d 110 nrot.:~1cali"r..
S.-.j,lh (19~:') .uU••ta liberol o"looC" rtI~~lre~..>nta : r eq.lp..•".~ ~i".lo'.
?,,"odl.••• cart.h •• ~.•~lc.~ vlhnI1oc... 7)-.~. vlbrotion c.l~',~ be c:u••d ,,~.­
1.,..,1;1 U .. o~ .... "C~pIA"l,lty coo~. \._. c.,I" :.r.n I~ o"cn .c••cc~.1 ic.-
'1~lJ,oli,~. ~~ ~.,~ req"l"" l.i'.lo ....-.• o~p'~;,II"" ....Q I:.,;•• ~ Ie. ~.' ,e
:.,..,~t.o. a~ Inc ..... ,'~~ ..\..IlI~y c ,1. ';J~ pri:;c;I"" "I' .;"~·l •. ~
'.~,ce" ~r W ",v~~,< ..~ ~ c ",' ...1<:1 ,.,..~ ~...~u..•' ~
;.:........~••lbr~:'I,~.. ~... "~=."a ~ ~~~~:)' ""~ ..... ~ =r..,..,.,.. ....-.17 ,'--
"::100:"' ••:; of I,.H. to ir.ch-!.~-..al ,.".,:•. .,-.j U-.~o u.:T "" o:.....;,,""""c ,-
a ....c:-:.c:..1c ""..1 ....::1:: u :.<.'-:. i'~.:r,>.""c r.....1.~.
\'1t:-'-I~:" ,...,.-=<C".....:. ia =< ~~<:<o:~, ..,'" a.;V"""-,, v .. e<r_~.,,"



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































~ .. "~ .. "• " " " .. • ,• '- .. , , ",~ i -.. •-, .. .. "
• .. .. • • f .. .... r. .. , .. .. , :. .- .. "
,..; •,o .. • , , " •, " .. !' "• ,
, ", "o, ,. , • " , .., • , , i , .. , , , [; .. "• l ; ..
"" , , ,,• !i ,a , .. , , ".. ~ ," ,, , l'_ ", "
, , , " •" •,, • ,, .." < , , .. "" , " , • .. • ~ • ",
•..R ~ , ,
• " .. " •, ,"~ i", • [ ; , I ; ," " [ ~ ;" •~i .... ~. "! I , ~ i , • , " ?'- , ;;~ i .. , ,- ,'- f , " • , , , ".. " " I , ,• " I ! ,1 , j " ; ..
~, , "! o , ", .- " o , ".., " " , " , l' ",~ , , "
~ "." " ~ ,f f; " " "~ , "- ", -, f. , .. '- " , ", ", , ",
'" .. "f " " .,• " ;L ", ~ •, ? "< o, " ", ~ , "..~ , ".. .. ,
" " t "" " " , , .. o .. ,! • i ~'1 • , ,. ,, , C- o ~ ~ , !
.. " ",11 ", , " , ".. , , , .. , ", " , .. ~! ,. , .. • 1 ,, " , ".. ,
~ " ,- .. ,. " " " ".. " " ".., ..'. .. , .. .. r, ",. o , , ~ ~ "., •• , ';; .. • , , ".. , " "
~ "!l : ", ""• ~~ : .. .. - • ".. • ".. , ," , .- .. ,", f ,
, ".' .. , ,!; ,, " , , , " ", .. .. ~ " " "; , , " "" ~ , ".. .. £ •, ., " ! ,. ".'" , , ,, , .. .. .. ",, ! ,- .. .. .. .. .:; .. " " • "1':
, " ,, ~ .. " ; i .. g"" f, "~ • " .. , ,
" -, ~! I, , .." , , , ,,. " " > n .. 1 , , .- , , ; "
~ • o , 1: , , " ,", .. r, " ; "" 4 , " , ", , .' .-.. , .. , ,,, , , .- .." •
,, " ".. , , , ," 1, " ,- o E , i , ",, ,~ , , , , • ; .. " r. :
,, , , "., ..:, "i, , , , , " " ~ "", , r, • •• I .. ,- ",. .. "", ~ " ",. .. , " ""• ;. i i ; ,o , ",. t ,r,. I !
f " .- , , " " ", , j;o ~ ~ .. E , " ~. ! , "" 1., , 11
..
.......-.t ! t~a!!1c "1 t.io:oo 1 b~o:<I .loo>.,- u a ..,1 ,~
l>",,:~~ai:l:,-. "':'-"0 f11 ~r.><'. ~ ...: ,.. ~~a!!1e ~.:..y "" ~l""~ :y 1:.~
i'0r'l..,..t. : r ......lder.t.io.l ........
L' t:e at:, 'S)'eh': r~ea" Y~e'- rr!•• :'!>e.. t.... ract ... ,..... u.,....,·
h .•·t,. <dnj<:".:~ t.o eY"l",V. -r.O' <:" ,-;ontl,. I"<l.>.rn "..,. 'l.I""r ,....,:~.
'1,'. ~ l>'.lU..... r......rnoPr.t can 1>0 ..adoa !~~ ~lIT'~':-..deal !;oO'-'''' by
a.., ";>J>1:,l,., ,,~Kl.nt.· (Cl ..r~. I~M')' a,-." 1"" .....1'1 !,be ~. ~l..,.~." .,~o
! ~ .,U,~tlU.
~lU-, ....·b I""~! ,.,...:u:"" ar-d ;>era~:"~: nar.<lar1a rAl ... edt.l.eh~1 ~,r
dl.:n""nl•• tr. ~" ..au,..".",::t. ..,..' ~,.::,<". '.~. :" £<1 p...t.:.,..., are ~l~,,:
,...Ju.eod Dl ...e"'~,l, r;y ""d ..:q~M<r."" "".;:~et.l l,.. ':'h..y are, "" ..no.
~b. only "",,,,,.a ~n""" t.o t.b. aut.b'~ ~ult.a,'lo ror 110",''1'' r.U,'n In ..~ al: .. •
ca~ton p....Cr"""'ln': p ....e~u, Alth'UCn lhCl ",""r"t. bo t...... ~o ,..,.01 .... ..::
the proble". "aaoellt.ed Yllh ,,~,plt.iblllt7. l.t aboulJ be roM<::OO""" th.t
e ..i~1o:"". : ~b"lr ....r.eto. auen aa en(o",er.ent pc,bler...rla1n~ ("",
:dua~..Ia:. n•• p~oc"''' eh ... .:~a. are ~i'l>:1cab;. to an ot~.r (:':U or
'.:,i,,'. lr. vi ! ~"" cer,t1r.u1n.; I..-.pr,vr.-"nt 1n ~'\.3t,:h~.-"',,~ ~ i'"rM"
~C:"..: ••••M" t~ ~, ...il "" ,,~ 1n U... l>ro..r .... to ...........; ".,d.
~ '.. ~
M ~~1 ....."'& ~ p""<,""" ~ "" oe:'1ne<l .. V .. ..,",,~~c~ ~ &
i'.a:-.t.i:o( p'-'''''.' "c.:e:: ~....c""' ~< l"""t\"., ~~ &C~h\t:h"''''' :.r.. oen;_
~;:.:>e:,~ ! ~ .......,..te~~:¥"-I !&o::Uiu :.0 ••~1a!y e,...-....H,- :'oe~o~·r


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































"_.. ,. InU....,UOII Ma~rl.J< or Goal. &nd ....... II. Allo..Uoo rac:toro.
- ~.' A.... 11M Allocation _ ..n
-~. C-.l -, 'l'nI.I>opor- ,,,-,,.
abtlH7 1lI....1~7 ~... lt7 Utlotl U.tlltr
"'·1 of 0 0 0 0..,
H 0 0 0 0 0
~, 0 0 0 0
H • • 0 •
H • • 0 0 0
'"' 0'"' •.J • 0 0 •
,~
<-l • 0 0 • •,., • 0 0 0 •
<-1 0






c·, • • 0 • •.., • 0 •.., • • •,., ...,,., • •,.,
'.J • •,.,
'~ru \0 Table 6.
'lftt",r..UlolI I. dl'..,""~ by ~.
"
••
2. ..... 1M ~~. aa.<;ua:.e pIObl1c .ar~t7 ...~;.tlona IW.l 1.<;.;', ....!.,r""_
r....-.t.
J. ""vi<1<- ~<>r U.~..; ~f cor.;""';i""'.U: (.,:.J, ~:~~i~ ....<1
.:_ wa).
2. :.-..... ,.••d ......... cffee".h..-...u ~f ;>0>'011" ~tUitl .... br .....1C· .. ,.
1:>.,.01=a1 ."...-.dderUl r.a.
J. Do 1.'I' a bo.l eed. eff..etl .... ar.d In\.eC"'t,H tra.::sp:> U"'.
.,. ~blch 1, 1<1<-. f r the ac;ceU"lbHtty t"O<l"lre-."" of
cad> I"" .......
1. :le""l"l' ""bile ;"',proy=er.t pt<l;;r...... vl\hl.n nallab;e fir..ot.ohl
re.~ree•.
J, I~." ... ofteeU". util1uUor. of I'l1MroJ, ••~eUthr.• air ..-.c
".!.Or Nc ureee.
I;. <At.bih;. ct,,,,,: CCor, r.lo bue throuCh <:0••-..,.<>1> th.~.r.l1
or1:.: r .•",y tnto t~.c eor=Hy.





••e........~t:> ~ ~ a.>oo<;...~~
.... ..,..~ "<>cl.;',"i~••
;..~~: -.."..'1""",1 ~ael.:i~iu "'''' _.,....-..:.'1.. ~~r e1'her.. "'"
.."'71 1.
). &ne""ra..,.. "'"lop>er.~ ~~ n:HCil;~. ";>po""",ltl".
I.. ""...l>p "" ...,:t!><:tiea:lr P:ea3lr..; "ro.i,.".."""",t.
2. "'",vin. ad"'iu """""",i",,&1 ~"eIl1t1 .. utnltl.r.~ fV~".
~i~o~a "M 1 .
1. Ir,;>~",o t~O rro..·.e""r~ (ch&l"~.els. ayator.. tlo un) ~er c;ther.
partioipati.e in ~ov.rc:Ee'~ ~.c'i.na.
). Ao".iov.. • ~!tc;~r., l>v.,..,-:.er.~.: a<l:'\1r":'.t~","i'n. I't'f,....~,.,..t;v..
.. ..:~ chi••:.a.
: ~ .,,"'1....., .. : ·t...~~., .~r. ,.,..<1 p<Or. r.....: pro .,...,....
(~.i~" • I; at&l".o...·=... ",..sc.....,: .. S:O:.'7 r"'~:e•• ..r:.. ","~ ......
oe;.,-;.tlon .: .'"tt. _:'"i~) .
6. ::e....; ar...::eet.i"", lo.--o;-rar"". ~,ropo:U.r.-vi"'" ~; ........ i::.
proc~u.
•• .>
1. E:>e.ar..........lW>iU:.a~i"... a:-.d ~~""-,",A~ion r"':C'.~,:+'~'J p"" ..r,,=.
1.. Pr....."'". w16e ¥U"1c~7 gf b<NainC ~:r.>e • •• .....ut..... v\.UUn t.he
"'"'.;0:>..'\1 t:r.
"
1. IJ<f,~It:Y 1I iMi~: .•~h ..,.." c'1l~C1.1....... ~r,1ch~... 1:">10",,
I~ W ect\~lty l1r.,'H .~~CO.
2. • .•' ~Ut:Y thoo"" p",_ne~~'''' ;Y., acq~h1t;... ~ ".1" 0 • tor...
pert.tclpanU ~nlch ~~ a:~ee~ by \.1-." ",lu;>r,c ecc:T;~l.
~. I ...,.~t:"1 ~h If.poh ;v,a ""~i"'to; o.::.a""I.Ul v.l.!. :.he ",",n.. ~
to.;.ctl .
•• r. T:" Nt "P" not 1on-!
.'y.t Nt" ,.....,H)
..... tel bot eq>1"1W'"
o.~;r.I~1 n o~ • ..,h ,..leYaf.t 1f;r~' .,-.~
tb<ose .... ~ be r....~f"ed ..... ~....c se.o,;u
•
u~ .... 1t.~ w;,1e~ ~h., ~U"'r'1 a.... ~~ be ~r"'l.&r"n.<l" at,., ea..:.l I.'.l:




~. IUnt..lu hn ~'""~a.
5. ~Ws~ .n"'y"~.~.
x.on ...r1t..o~e (ila4;. 1927, Curc~:. :':'9; ;;• ...,.,~..•~3a)h." ~ ~-:o.r.~~~:.ea
on t.h<l .ur.aJ.sni",. gf frlc~Ic.~ of $~e ~ UN t,...,."" u .....~.c~:-" •
.1.""otf'. the ,,"eHllIu ...... ""~';»"",".u t <.hie .....00 trlrtl..-. ,.J,.1>'l ....•
~lon. 1L~. elU a40.pucUHy a1s~ 1:"_'l~, are. ue al.~ea~~=. e-r.
l
abllHy cone cOl.'lo be • sLa...~ O<'~..c~I.... " ..".ally.~.. flf~ n..ec.~" •
.u.;..~ be ell!'......, ~, I'C'I':-e""",.. IDe ~~:~~."" of ....""'m ~ '"'".-P'-~ ~
t.hc ~ W.l .,,"t.=.
C r."~~o;_.n ~f ,,-:1 U-.. O""bCUve scalu 1.~~ or.e e=••n vo~e I; r._~
en euy ~ .. ~t..o:'. li......y.~, or.• I01'.H of ar.:y obJective e.., 1:4 c",-."" .......i ~..
~r.• ~..u1...."" "'-..0"'-•• of ~n.y t.hu a pere'" 1o'111 psy fo~ I~. 71111 11.:0.
I oln~Ib\;~le" ef ••h .. based en nch P"~s""'s ch.nct.~IItI.I. lne;""
ln~ I.~co"... C,"nsldo~lq: nfet)' for lnet"".s. A••eff (19<:2) oo.:.;elta
that a .alue en IUe oan be obtalnea 0)' ..h....""IU\~ ..~ 1'.11vl="a1 lin:
1'"7 t, ....="0. Le•• probaol1lt)' of d••~h by • """ f~.o~lon. ~nl. val".
seal. lI~el)' 10'111 ne.. be pr"per~bnal ~, 1.1:. de..~,. probeeHHy. o,,~ :.u.
c;;.~ be eX;><lnuu,j f r .y 1.1:. <u1:.r-"~IJ:~y ~~..~.fo"".
;, eot.&~'~~ ,j1.:~.~lon .,.~ .. rep"~ ~f ""Mar"ch 1r.t~ ~U'"~7 va.:.·.~~
~f c..."7.....i~7 r~..:1 1. ~~yec. ~"J """.l."",?,>:.r (t1l67) •
•as-_.i:",,: t.:...~ ...~ oc••e\l~e .;"_~c.~1".. =-7 be .~~ ,,~ I.e .~~:':J.e ...-...
er--=-:.l...:. to-' tte "T..z"~= <;aae p:-ese:-.t..O ,..~: ~r-,¥.c. ;~.ee ?''''';.c;"'';
''''. t. b.a.M" ""lJ' on p:-ecUc""'" cx.e.i..;.x """''' ;>:6'".:;.1:-..: ""e;.••.:.r~ ,......~
"""'"' 1:..... ~=~..ne p~~~1","~ .:.a -:.be &noel..... p,.,,~~U~~"J nf
"
""cur""""". rurt•• , the .ah.. or nulbllHy ._14 be ..,........IA<I ror,
&at U.... aD ..wUl"""l l'Ktor 1S..:4e4 to tbe optla1 ..tl"n proc.-w",.
IIbo'Uler or .........11 ... opUa!:tatlOll ,,""'.-lIlA ..Ul p"""" ..... tIIl Is_i"'_'" "" tile pl.all<>H'. abllH1 to I~otl!')' _ pre41et .he 1..-1 or
u. t_pea4eo.....Iabl.. or tile """'ole.... aDd t. !\looU_l ..,\&,,""-
ahipa. ~"IIj6t.) rep.r4ed" pJu.."Ill' ...... I or " ..t!alal"..; ..
:'Iu><:t1oo or .. _pulliut "".lablet.) ..hieb IS lIlA) III Wrn" t'W>otlOD(aj
of t_prDOloo". ~lab1.e•. 'not aU.e••'" COD&t",,'''''''' W _ t-..lb."
reel"'" ..... -.,. Or~ 110. bot _,,,,!labia. It tile I_",_"t .....I.t11..
an 1101 e<II1trollab'e. tlleo U", ""....U ... _..- ,..,,...\U t:arAO' he
_!'PUe4. EYe" It .1>07 .... ..,.,.,.",liable, U", q....t1011 of vt>elber """ ""'"
pre<lle. U.. ""11lt\<n>&lIIPI of tile lie........ ..." lnlkpe_at ..... labl ..,-
""••U1:r _at attll be a.ked. It not. 1I",,, tile ~".... tllo"f:l> tld,
Is 1101 pr&('tl•• \ until """" .I.e ... 1110 pre<llct!""" .N! be I.p",_d.
s.,,,a1tt,,ltt or CoalS &/"OIl ~.tun>" to Don.lt: &I>d OrsanlUtl""
Since ..,... oo-.<nll,1 _10 """y be e~p....""d III Ie or <knotty alld
0<l;&llI..t10n, &1",01 the ... r..cton ,,,.., oontrolln!>l", 0. no Uv. P",V'"
.....t ev.luo.U tr.. Inpuu anoI outpuu .."""holed ~llh ~e""lt~ o.nd "rit"",l-
...11"" In ol'der l.<l <!eU'101,. the opU_ pi....,. In lhe tollovl.~ dloc~;.I"".
__ "0.1 11&1.& o.l"e ~UM"'led roc tile p..rl"'M or IIl<>vI•• lhe Ulo.,jve I..., ••
1.&.-"", or ...rl"... "oaU utumo. asoo<:l.'''''' ~tlb de"'ll~ &.<>0:1 urpnho.tl"o.
Sl""" the lI04el II ro !.o.te<l In :e.... or ......1.hlU o.nd !'A....,'e....hi""
Ule UNr -.al de'c'101o< tor each o.WlI".t1G11. no .U.....I 10 _ to obt&hl




(:., -J) bu or, .'. ~ t.1,:h c r""llltbn,~ popu;.';·,. ..,..'1 r \o~lr..:
~.. l'l'\o~ ., e "t~ per e.>pit.>. l:l.t r~lJ,,:·,IJ. l~ ia ".tt~""l~
1.1-•• ~"':;f ...r':;;~ivi~)' ot ""..... L, oo~.. ;~)' r r·.... iuU...
e.oLir.; e..r......·.¥',.... "t o..t.r. "ne~ieL e"""......:1 deai.,.. _:a...../a; .....l.
e aL ,,~'"" b7 t..:..,~i_n ~t~ t.-. iLt.:> ..=e"",,~ DIll7 poc;le .>q>a>.>.iL~:"U.
",,~c~ir,,: ,,""..or pri.y.~ ....d pIlhH<: ""at... Sir.... prluU G at.. -t ,,~ili·
tiu et<>et.e:-a ..... boo..... ult;.-........l7 1>7 1.oM p.Il>l1c. I'&r<\oM (1566) =tu
~.I>.n t.M plArlnirot objecUye :h:>l'1d he t.:> w.W... ult1Aa1A do. l-i""-""t
ir.divi<t"al ellolce ta • 1"'~1ie ""r.. tlL IOr.d .....""ld be incl",,~<i in t".
..~al)'.i.. it.e e~.L. to boO eo~.s1';"",ci herein are 0I.J7 V._:e <t~e W !J.tAt~·
aeUor.; \.h.~ ta. tho nlU,,,-.S tro" \.h.. :r.a1.~...tteeu "-OJ' be ",,;ned ~;::~..
~hUl 3'" ir.Jopondun~ of bo~b aU~'"~~ft ~~d :oul.tlv. l'c.~l.~ in =pace.
Co.~:idnrlnl I pQ~"n~ially sep&:-abJft ac<hHy H "-'Y oe :!.""" \.,~~~
~. .,e~i'ity ~... "" occr.oq ",' "c~lo. It t.ne ec."o~,y ue....a. ~.,.. c-~.-
rC:".tc~ttor. c~.t. tr.eor~<i by "plra~iQr. t~~ l~a P&~~~ Inl~l~.LiQ~"
CC.e:: ~ep ..:-~ti"r. "In QC<r¥". ';rr,i: Pr<lC••• ~C<r~:a L."r -~ ;r.O\oL :.t•• ,,~.-.:•
..::'~~N:r.y . ...-'" U:,. aet.ivi-:.y ..""... ;enl.< vtioh \.,"•• Iu'••e ~"."
t_;...-.c<~ :.r.e co::=".icaLi""'. =I~=. orr... lOa.:.••"""r.o:-.1 <i<:;><>,.......t. )::
"r... p...~~~l"" ~rft~. ~-~~ e.>=".....:e.uot. C."~I .,.. "," ~.a.r.~ .:., or. :::.,
_~.;ar.iz_:;.~r. <W".l c.r.. it.7 ~: "".t. P"i'..~.~:.,r..
\··;"e..~~r 't.ro:;:p'~Li_'" t. U ... :-;;,,~ t;i>.""""'~ eo:::-..:.i- e
::, C:". ..r..--" ........ l1. ~""..,~t:c-<: 2_.S 1"':"OOr.~ ~t t.:>t .::-0.. r..~. _a: ~~."
~~=~ ",-,a 12.6 ;>*roF..t. at ,..r-s:>::;&1 er.....:.;>tior. upoo:Cl.i ~"''''" ~~ ~ ""J
"
(I~«.~ of Ca.. au•• 19~5). Of tho 10".', propo.. I"",,1 dlo.,lltolU"".,..
••ll<aS_ ' .. L. IN.ve.... 0 ...... and N •• I «aval (h._lie lI&....f&<.~......
.......,.,(.U"". "1>') 1.. 'lu,u .hat app.O>lI••d, SO pe...,,! "r In
oIoUau ,.., upH••• e1p<D-ad amo.....ll' "" od vol. 'flol •• <>f .
.-..... 1110<".... ol_ t".... '0 a<ldltlOft. 10..1 r-..•• """". _ .
t .. 19ft) _ l>I~yfO th...... an, otbot .......1.. ""cop. d .....U_ ( ......,..
of Ceo.... , 1_). lbh I"ul V:peMI""n _0..1 to ""<_I_.d.
:!O IIolluo .... <aplt., "U~ """rolli.t.I, SO "",.., r.,h to upltal -.II
_-upl ..! U'" ("'.au of c....... , I ...S). TI>< \ ""'1'1""1 .......
o.t.- « ....port.U_ (nd""I tnd_tr1 ".,.,.1 ••• lo .,prolll_uh I'S
doollo.o 1'<''' uplU. ,1« ~ f.dHal ••""....H~.u 10 "<I,,,.. UNO-•.
11>. Co"' of <cnd <1_ to <on«_uolol. lKI' It Is _b,.,jl, ...
I""",..an' {.c'Ot In .ro.. opo..o'I"" . ......,.Ic ""1..1_ of Stat. 'lghv.o,
('{Udal. (191)0) • ....,_..dd 0.8(, doHo.. po" h p<'< 1'<'.0"". ""10
fj~o,,· r!Hcl ••d b, _"lfl. afl~ 1.."1<. (I96~) u b~lfl "".~.~""b1y
I"". b ,,,,vH.,,.I ... U un b. ,"~r~ed U a" Inltlal c~".c.vath~ ~.. l·
....0. Srlt" a,,~ ~"""l.'~. (1)66) [¢unJ av"ra~" ""'M trip .1""" '0 vary
fr"'" 8 "l"u.~. In ~l'!oo of pop"la<l"" 100. 1I,a" loo.000"p ••, XI ..In",,·.
for cltlro .mo.. I"'P...I~.l"n "."o~d. ~.OOll,OOO. I.evl"."" and Wynn (l9b2)
fo""d .10... \~ ''''<OD~ n.....H of .dp' ¥a,l,·. f ... 1.6'0 ~.', po< ,J.."y.
(·.1 .... a yuy con...."~tive boaolo of 8 .lfl'.to. per "Ip. ~.O trlpa ~. 01.>1.
ru. 20CI .....k dayo. at 0.&6 01011... ~. b...... ,,~ a ......... 1 tl_ CoM' ""'.
c~pita I. '0 doll a". IQ • '. Iar~ dUe< It ...",1 I>. at leu. II J ol..olta..
e ...... l to J) .1_....
A<:koH U~ll ,..lnU ""'. _ver ....., ""Iy I~•• ,1_ •-.Id ""
" "
,< , ,, ~ .. • • ", "," ~ , • 1 • 1 , , .. , " I
"" '., "", ," c~ , ,. , , r. •, , ",, • ,r. , ,r , •
" " • & ,".. , "" " , , .. " !i g I ~I, .' • • .. " :." r. ,
"" , """ "• ", ,i; ,,,, , "• ", , •
" " ",r. "," , " , i, " " '. , :', ," ", , ", .. "•, >' r; " •, :; ·,
W I: , , , ", , E- "~ .- ~ •t , ! "", ", , •, " • " f, ! , .. ,
" :.', r, , • F", • "I i, .. '. •.., , ~ f l; ", ~ ,, ~
~~ ".. .- E! , .. • r. r, " ,r, .. •.~ 1 , • , ,
~ , " •, >. , .. ", a ".. " ~,".. .. <!;1'j ~ B• ,! ,, "",, ,. " ~ 1
- f.
:; , " ",,, ~ , , .. ..,. , , ~ "" ::.. ~I.: ..:". ;:1 , ~ " I, , .. , , , .. .. ".. ,
" , "g • .. ".. • ", " ~ .. • " i ,",, , , , , , , , ,
~ ~ ~ • ! .. ;:~ , , , , ~ " .. , !;., , ~ " , " , , ,." ttt; .." .. ,, ,
, , " " " 'I, • ! • , ".. <, .. g , , , " " ", ,~ !, ~ I , , .. " " , , ,, .. , ":>' , i !. , ~, <~ , " , • ; ~ ..
~ , , " " .. , " ~ ..<, , ".... " " , , , ~ , " , , , , .. .- , " r., ~ , , "
" ", ".. , , " ...." , ~ , ,!. , ~", , .. ", ~ ",, r. •
; ~ .. ~ • • , , ,, ,.. ~ "~. ", a~ :<~ "~ .~ " ", ~ , "




















" % ,", " , r " I , j , " ~ , ," , •, " , ,~ , 1 , , • " ,, • " I • • .. "," ~ •• ~ ,, .. "" •.. , ~ " ",. "
, "~ ~, "" • ", • " • " ~ •f. , ", I .. .. , ", "" •l' ", ;1 ~, " ~ "
f " " fr • ""!1 ",, ",. , • , b •.. F, ", , !; .. , , !
"" " " , ,• •,. ".. ", " •:1 , ,, , " • .. 1 "
• " ,~, , , "..,. , " I, ,. "" f, " "<" ~ ,





























,' " .. " • ~ " •{ '. !; " ~ , " ~, ",• " 1 " " ~ n ,
0;",1.<;.• ~t~~l (19$3) ! vr.~~. av~,.a·<~! 0.J7~ <llla... ;><o,. e..;.··. V,.
1"= ..t tJ-.e t~·.. ! ~h .t>.~:1< c~ t~~ t,.~<: -"l"" ..:ee~j.
'.:"-,. '~; .•1 BOna. :iU .._~~ra.:~ B M :/ ."",t '.'.
~.. ", .....,.:.••:/. In 1:f6~ ($......a~ ! C<-r.toU. 1"6)). ""r ea;>.h e n: !,,.
.~~:" "''''' "":1 ri.·._. (l;l!l6) n,"". t.ut ~;'P""'-""~ 50 t
1"-"=' t :;.,~ e ~t ""~ ..._, ,,...,-1 r• ..,.J .....n"" .... ,.. _!
U:.e co.; ,""1 e _.u. S'-l (l9SJ) !-=~ U-..1. 'W,.,.I>MVOi7 7': p"""",-,1. ,;'ou
t, p<J"tow' .""1.1"..... ,..."" ....~tl"S• .,.<1 \.i... al.v;,_I.:"" :o:'IV.-. it""l! . .1,11
o! tl>o' ...~u ...... !O,. alltMllo.tbn• ..,,, tJ>olr e .ts ..... e>epellaoo:.t
"'~ e!""",,",.,: ...<I w-e&l """..ltl • .I,,...al ~.it7 hu In eUeet _"' e.ts ~
...t.e,. ....te:'oa. ~~. t" n,..., !ly. <",<;..11-_:\.• _ tJ>o c1ealrl.l>1.1.ty o! 0.1_
"",."aU "~~U. :" .. p,.., ~r:!>ea ::ya_.
,n"eUie I.tU:ty 0.r.1.6 !",. "".ider.U&l ",... ... 1. ~~"""i:...1.<l:;r 3
1.1..-... u 1 -.,e ... " ..Ur ""Yen~n (H"..:m. 19)6). B,t~ p.·.e,. "".; .",-",.
.,..~, j'N'OI.,.h.<I. Nld unli<e the .trictl:/ h~o,..,.:;ti:;d •••·.r..~...
...-.d u1eph,no .1.V,..•. co.t. depend 01\ l»th char.nel .....d .......1 ~.,r.;1t~e•.
?"".,. diotrHruUon eOlt. ",'.gWlt"" to 15.1 perce"t o! tl",. t~u: eolt ~,.
1964 ....~d t~y dope~d pclrA,.(iy on char~~l den.1ty. A:t~~~~n~' !~~~~3
~,. e_a~ "'~"it:yny t~ <!<t,.8'1.J' co~l': "" obteineo. It v",,:.: OU"" Hkely
t!-.at ,.~.e re~~e~i ~. na"e ......,. preyec.'e" oy 8~cul .
•,. :?6:. ru reyec...u """"".:.«1 to ::'1.511 <I .1 ..,.. pe,. ....3' - r. -~
.."len 6. perce,.t O~ "~~r-c,,J.:.-;.te:;r 10 a~:1..,.. vu e ....""''' c. o-.tric~_
t~o" e,.'. (~... rl<:M. GLs J.u.....,i..t:"•. 1j6:). SeheclAr (:;6,) ,. :.e. , .. ,,:
",.:atri,..t.:.",,, o_'.ts ...... "iai"..:. Gu_r.sir. ",ll_qe roo'" 23 perc""t ~_, .. :_
;:~""'""'t ~ere L~ ,.;::voec o! .,.""t<r:OIrI. ':l>11 II ..ttrib.:..... ""' "".. k-"








































































































































































































































































































































































































































































































































































































































































































































































































































ac~h-.. t1u. u\ol bc&l populut
~c:\l~. e. hctl n e.=U a
"
•
'" ....... tty ~;.o
t.bo ""t.o.rr.a. U>ooao _flu fa;:: 1:>t.o tDe c;asaol cf enhoUc~. _""
p""ferer.... oodabl:1Ly. a.-.::t p..ha<:;1.
<:8Uletlea t.av L' U-... p>obl1c" at:.<'nU",. ~'.~17 aa a:-; to; ..-
to.~t e..1;..o ..1on 1:> p1 ~~1n· 11'. "'.., U..... :..." State•• In ...".~ aPl.teaLt·ca.
(1962) atMod thn.,.,.. l\i<o other ..... il'... Ia. ,."q~I"'. I 1'111,1..,,,,,, ;"'-'\d,t f
"~ac" Ca .".t.ln lifo. Ard",,)' (1966) .M Lc,..,nt (1"63) I.. · ••J "" fUr·
~....~. t :,•• hi. Inhibitions ....hoen "" h t~- el"""I)' e nnnea. ,...::ultU:(.































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































t...., lollll blOOD. Rowvlr, as ..ttb ....,IUlI.lt, berwrtu, the~ .... IX>
&~te"5't _ to ...1,.. the probl.<t.ll fo q\o&lrtltUI~1 ~&.... Prtw.." 1&
Ir",I...w.4 Itl o:..litl.' "b. <let.I.ed. 1~1 or ,,~__I.AUon (Cbe.--~rt 0.0:1
... te._r, I!i6J) ..tb.r tbll.c tovJl p ...... I"lI, ..,." tlad -.14 "", .... ~~ud'"
1" ........tl .......&lp .1 tao "'Irop.>~I• ..,. e.
_.Ulol :'1
n. :'-UCIa .. r ..ttwill.. II ~ p:r!-rltT w tho ...,~t .. t ~~­
....tlv... (I""', ;.!t:>6I. llcveYer, ~I~·I"""...,""I tbe CIa., ~rtterl•.
~ ".ed, ... ,..,vlev area l<>eattona aJ>l ,"",",th ~"'... !r, .•<=
et _"...blll'1 0.0:1 ".......I ·lu<oll ~~1"'" .........a·l or ;.arcc ~I>c.n<:-
"'rlltle. I"'" or.I>4"'-: e_"to; :Iw... a._:.· ":'Il .poe:rle
paree • It .... ;>eetl ... "t "b<~ uoe.....>1 t""'...........,i.·ed ..Ill:. onol .,Ie 1
be........ ot PN~I-.. ~.... I: 11 Obv!QLl$ n.at tb< t .... e.,.",~IU \0"11_
""ve dlt... ,...", ",,', .. I" ,,!'arth ",;<\ .outlon &lid tlNl 01>0.. <l. be l:>e<'r,>or-
.'ed d:tre ... ,,' 1 In "" .1\oe.~:on OI><Iel,
lt I hJP;>t""lIelt "e'lv'ty MO ,'-' """,",.~Ie&tl"tl vl,h the o,tllde
<>,.rld til<! e"ly taeWt In eh"lee of n,l<! In the ro" .. r n.d0I,·I,'ll the
llnc! ;>e",e, w the ~lv.n are. "'e. CI'le ra~',()t ..hie,. "",,',<1 b<: r t•• lde ...~
11 t"" 0"" of ".'et '''PVly <level0l"""'" t.r·!>e .",.1. 1M. I. "",t·:.'ly
• thed r.rt........;""IUed. "Ith .~..., .""'" .......,~•••r.ed ..t4r·ati i'y t-w'
I' -.y be ..rr.·-..,.t .1... by tHe,.".l ""'-""""Y .. t .e3 ., If ""tu I. _""
by ........ \ 'Aarby ""'" J'o&r<:"-'. The lat·u 11 .....- t .. be a """"",,'e&_
"loa ~"'~r ..Mell : ......""'1..'-"<1 1t.·I:. ... atht I ·..·1,," ntl:ort H= a-'_
~te """'~l ...., .. 10 t\>o< u ... ,,! _;:Ubl.~·y
n.e basle "b....".,tl~·_ln,,~ a -.and. ..... parec!' : ":"", - po:>-
......(lI:I7 • ..,1 """"-<.r -,t.e """l'-'&:·I ..... !.~~. r.....:.., ,4• ..,....~15tl"6
"
otJ"llct,,"" ........ r..,l:ltlu. ty:.ch (l>(2) .:u n l.f>. ~t•• c.,:,rt.w.~1 ~
klat "y or .}e~~~•• in .~ Ca3•• , lut tr.t. :•• =~e:.l co., ~ .oi:'· •
-'
,:,... ~~.:.l1 r '" ;>a,...,..l ~ ~... <Iot::~,,::. r.e~,r 1n 1"• ..,.~; •• _:e. ?r
0'-"'.;:". ";'-_<. H":. (1.<6"J) f."C U."." sit.. .,A U""f>"' : ..... ~'''''''~(:)
...... \; ,-.... ,t rae. r. i;; ".-Pi'~ 00:;<.<',. l",..t.o<.. :loi. ov ",.,... .:=~
tor r_v ""'-'UIt,.I,,:: ..".•• lL_rcr. U;" t. • ","UUIlCI <:Gr..i_rnl""
C~1.~ (196S) ""I.e. \h.J,t "" ~rUr.t 1.<Ip<>,;rapll1c _""..tlor. rao,",-r,
,.ope, ia p&M.lcl)' """'""c5tt<;t <>G the ~ra;>llic IlOtl<.~ Uu..t in
5= ""..,-,do.... olope i. n~t U". ",It.""""" t.<> ooo le , :.ho.t H I. ",n'
,.'..."". ':'Ilia I. ,..;.1:,. .. C~ er ""l'P>Y u.d~ .,e ir.cicu "'at
:~r .. ,;ron ......... """Y I.oe r... :-e :"tc"":\.<od in "'itt'''''';'I.1 01 ., .b.~ll;':.e
,...lI;u. ~ I~C >r,' t"?"i:ro.;>n!e !ut.>;", I. olovation ."Hh ,....;>ect to
••r",.,.,olr.~ .",... 1n <>th",. verda. ;.t,e ~.ner.l o1'>pe or t.~. c.,..=.,Hy
t.•• ~ <I1rruNlnt crroot ,1'...., tne local 01.;><1. A pn,:ol "hn Ileep be".
I;O~' u:I bll .~~':ocl to flooding r.O haY. lltth vi." ,~ lh~ .\.r,.,,.~d!r.,·
O~~S. "~ercl' .~ !tat p"rcel. c~ be lho rever.. It they .re :'000t.4
,,, ~~ e.~_~A"t.
~ ....~a ,,",".th c."..,~.lti n ~ "" l:.;><I:"t;I/lt ... potAr.tio.l ~ ,-,".c..t •...
T.."r.. a:.3 t~W".... L.... ~t c:>.~.cc"" trw. Voe ",-"'tlc o.::w ,....,"'Sl._'.~:
r.:~,,?_l:.l .....0 r.io'¥ p,..,.,l...... all tr..,~ ..... (~..:.ci:.W:.. ;';60). 7'r...:.::.e
t.o.:r.L"" ~_< ~ taw,l ~1 tl:':1:-.;: tloal t:~l' .<1 ",.1:-,,: :.rob :If.' ... p;,.;'~••
7.t.i... L.... C&'•• :.r.,,; lr.cre."ir-.l: cor:oe:"D viUl epect to p<>:,:,..tlor.. _" 1.:;0













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ll:I ~~.• lla~1"",,1 10&1., Sp1eL...IUll (19601) ah"".d UlU .llYlror.u.~~ 1. at
p"'..:ar:I Upa,"",," !.Q laoatl"" af llGll oa.t_llOll.IUY. in"""t.,-. 'nil.
pMnolp:. Il>oul4 "Wl1 equlll11 ....11 .~ <.h. o-.-.1I.y 1...1.
•
q:.t~ C=-n1t1 $1"
:"boI .001••_ ..-.1.....,01.\4<1 vitb nr1<Na bl.rot"Ch1 1....10 >'erR.
t.. .. 41..""".-..1.. af 10&1., pon.1""lorI, ~o.Uan o~.u, "''It.''eat
t.bo~ f~r p"*,, e~lt1 (0&1. I.M... .....,.. bot on aptt.- .-.H1 .In
far nob lQoOO.t1an. 'l"hl........Uan af opUaallt, af eH.y .10. 10 or.e of
Ute oldeat in pl ....n1lI'. Phl.O (GaIHaa _ t1_r. 1963) *"11:".""
tho~ • PClP"lo~laa af S.OOD l.O 10,000 ..... boat for u.. j>'>11.. R.l".r
(1962) proylcMd ... u...,"lh. liat of ·opU...• vhlcb ul"1...... pI"'".......
h... ~--...!Ad. r;u>;:1r..::; .. h1{;h as 6.OClO,DCIJ tor ~ OIl,"", l:roUln.'
Clt1 at Uno1ont C""awlptlan (. p.radll:"'). Th........ w~ faov.> In
aadltl"" \0 ~ht p~.lc.l cnylror~nt. which .l~.r ~h. opt~; the la~IY•
...... Ight& of go.1o, ...n tbo ch...~c nt ""1,h~ oyer ~1M. 'for lnatanl>e, ~b.
"'lo~IY" weieb~ of ,,(flcl~no)' In con,,,,,,,Uoll of lOat"rlal good. for th"
par.dlgM ,Iy"n .bov" w•• intlnlt),. Evoll '0, thl. f.e~or 1. cor...l.t"o
to oth"r., portl""l.rl)' trOll.port, and •• 1~ ehan,"" ov.r tLoa, •• a.".
~l>e apta.:-.. h 10 ovlaont thlt an apt1A= ..~hty1n, .n ~r.Oll. II
r.ot tuo1bl. fLr the 'LoUe c."", on<! ...n • w.U.....aI~tlan tor tho
,..,aJ, dyr...~c e..... ..., be ;.,.;.ractlco1.
Iio~a<!r (196:» ""\.eo th.t the .....1 "*",,t at • cit)' v" U ...-.e t~
1lJd~d b)' f""\Or...~et1 .. waI:"tr..i: dl.t.ancot ....4 the d1.tor."" thot va"'"
e=a be .... :":"I.a. !iI .1•• no\.e. Ulat .rcl>MoIO(loL .'1'1,""",,,,, ""',;,;Ut.
t.."'~ d<lr..IU.. U:T !lave ...aohe<:t .. bid> .. 126,000 p"r ~ ::.l1o ."..::t
Ur~. 11.·.1...", popolaUon el•• bot.,..\WI of l>eoltb oorM.l IOIUl
1=.""'''''''.1 ,'r....Uc~I17. l~.." ,,~. in l,<;5 ;"'\.<::1(( C"=~~" v ...~ ~~.~
"..,.~~. "U11 .....a 13 nU: l1r:te<I by v~i.lr.~ "1' · .,.,. ar..1 ,.M: 1:
~".... .a : ~ ",,~,yln' "~">'I'tr... cen~..n. .".thcr t.hIS "n: ,.."....1n ,.....,
: ~ ~-iUl b\<o,,'.:l t<;;nap<>:-:', 13 "'~~\&'r "'-'1.·.1 ......
• p...""G!r..:: ...c~1",. u.e ....lulor.ahlp or <:itT O<#.tr.or."",..,-;o
c,~o ..~ ~jt1 :'\;r",U"".~ ~~ ...",,33C<I. 8>......1 (l962) P ,II........ ~t Uln
t.Y:-e ~,.. D W. oC......~u "'.~ dl~ ..O?nOl'..1u ~: popol.U.~ ~c.lo• .1.~.
cc,""ln l~~": : ,-&r"et .1.... ar. @e=:;IT.!c : ...-.=tbr. booe "n p:-::lub;o.
As t~... r ...r.~t r ".'rul&t.1M siu 1.'.c...""'". • .., d, ..r.• r.l.O.ber .·r 0=,r.~.1c
:\..,ct;· ..~ ".'tch .... practical. ot~e t~ ..eono....lu r .nh. Q:l "" ""-;.trl-
eal b~.ls. :....-.C," et a1. (1960) to=<! \.nat eHln hv•• <rt~l<d ....~:a­
Uo~ slu .,nh "".I"'ct to 0 glvM rw,ot!on. olx>ve vhlch .~ ,east OM
u~1t ,r ~h'" :W1oUon 10 p,..,.~n~. Ho~&v~r. ~h.u ..... Ilha a1.:oc~no,.lu
o~ .o ...h. 'trOlllport OIlo other f~,.,..s 0: ~o,.,.....~lc.~j,on bsC""A 1"c""~~l",;:;r
<.,-pl' ... II .. 1M,.....,.. rf ,,;; ~r,. r.""". 1." ar. ,.r<>en are 11''':.0
<>l",<~:y. f~~ '.M nth r.''''' ao>e.1 t.l-"'nt rill be r..' :1r.~ <1. Ho....,.e~.
~.c" f.r tho pr;><:U~~: tr.:.:.•~~n.uu" f~~-"vr~ wd,,11 rr.;.l "i'pr",,::t> u-.e
t.u....""<'.~c..: .;r.v~. ~. :1=....,;... bec=oo " ,,1r :y c"'"O':"•. ~~:.~~
C";J) :-",,".~ ~.n f.'~ a J: pe""'"t l"ore ;, ~1r~:<..x:•• P 'p'-:a~.
b€~._ :,~3 .-.:I.d :,55. t.l-......... a To pe...,....~ j,nc aa In ~: .
. ,rc • ~ .:. (:~) f~-,,1 Ul.o~ 1<::=; ;:........ifl,,; of tr; c \.;_ r< ••~.
at appro1\Utd)' tll1~ po""la:ton. ""blie ."l'<Inditu",. on nl,;t.VA)'. a1~>
,...,~ch a >dnaur. tn.t tl><t urht1<><l In 1....1 of ........1.,. h ,........:"". 1m..
~.""to.,. cf tl,o lar "'r dt:r .1,.., ie U•.,t to"" tA"l<l... of eII,te.. c! ~.-
1:1<:"'......... Alae tr..,cit .,..~ be~ .e_lc.n)' t.~atbla.
It ~ be _ fraa 7'...-ura 1 Ul.>t .......r..... , fi ... protacH"". ar.d
...,aoa protectlCD cena 1L<:reU<l "UII ~"-l .h. of _hUon. rc..C<I._
:1= ""n...... a.tnt-h.d .t a p<JPlI1<1.ttcn I_lor lI91",.,ldu.t.ti:r )lXI.c..oo
bort. tIIt<l. _. net. acCG\UIt for tl>e 1.",,1 of .......lc•. 101.lt.... _ b'laltll
"".u tend t.e t.nc: ....... rltll p<>pIIol.<l.Ucn ille........ ~te<i.l)'. p.a..... ~f
t.hue Inter tnc.-tai =ata .ri,..,~ a load tr-P<'ud or. tIItI h4ber
1"...1 dUn by lIilllar10nd re..idents Cr r..1<r:r..~t. f...,. tII<Io 1Ilr.l.erlar.~.
but pre>babI:r net all. Bovera ar.d LeY"jo)' (l965l f"""" U:.t :",epolt:>ne
"" ....lc. ce.U .... l~bn....tialI:r e:r..to::t at 70 dolhrl p<'lr :re.r tor ...~
uell..~1:" of lop to 50.000 ll.:".... , b~: tIItl u.: pro,... lIlv"l:r Increases
"".eMng 90 donlra at JoOO.ooo linea.
Th.. v.l .... ot ICCCO. to "I"'dlll."d and dlUorent1&hd .eci.] a:'.d
otll"r "eonCl'lJ.e t""etton. ollar.~c. ro;>ld1)' ,,\til .1.... but unl1~" the p .... -
cl"d1ng t ...a1Ul1tlon to an lndivtdual ....:ter. In tll••" ...gate
tr ll be be", ""Y"' ..,. ano dlllova:::II,:0I.
H :tJ.l:00t "" , t!:.n, : for • ~1v"n a;r.u:., • bal..".e. bott""""
.c.nooJ.ea .....~ ot eor.x1.. ot acal" N":' ""tin. a.". opttr..! .i...
Jl:Mtnr. U.. e=..r.ity "",at !tra: .n'....t. i ... e.,.-.=:I..·.1:)' ,;.al••0 ~...t
the oft_eor_"lie:l.:'.,,: c<>&l. u.;r be place.. on ""'" .ea:.. ~tl.,..t to
a>o:r U .....·..:::.btae1y ,"""ra i. roo or... ~ptt=>:< .h. for .n c1U"•. r..cr
















S SEWERAGE P~US TR[A".[NT
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OSlO 'S 20 n SO
LoeA~ GOYERNM[NT [ll'"[NOITUR[S PER CAPITA




It h.. be.., ahown thU th ....uchout the evolution or ....t"";>olit...1
~-un1Uu, v""a;><>rl. h.. ~n tlloo key r.el.o~ in Ule locUion of
p,poaetion, \b4 ••paretion of eOlin.i•• , ...01 the growth of U~1 ere••.
~~reranti&l eh.~.o:.<rt'lntc. of lndlvj<L&1 tit.. ar.<l fo"", of """AUn.1-
oa.101".• eUle .. than tt'''''.PO~. I"'l'u<:U!e..ly by_p""""ct t ......-la.lon,
al.., have bad dgn1ficant .rrsou on boW. locuton ..,01 I:rQV'UI.
h. unlet' t.o ua.dn<o UMo ..lath'e 1a;>oM.an<:e or ""Ue or tr""..,..:t.,
br-pn>d:lH trar.cdulon or 1nc_dbiUty. _ tile A<!&p"b1iHy, <.he
ten> and n"'ct...... of ul"ban ...... 1>&.... boen """lJWd. ~ thh L1c,.ete,
.ser..lty and tocal orconlution 4 ... _rpd .. tboo 01' loc.Clonal
u ..-1abl.. 1n \.he arroncn-nt or up......... l..,d no. crei:; ot u.s
0=111 _1'&11, b not _ilt>.. to c~at, ..,01 u:r be ......~..ed by
1_al dulcn. n.. "'eUr of 11_ t .......~ pM.r.<oI;»olly
by L~ .eonoc:1c blllanoo of tr po"- .,.,n .4~ p"'f.~ce or :'leeds.
no. f<>e&1 0l"JC""luUon ie ~ by • b&!....c;. or oo&}_ .c-'r.-.1u and
l.r.t.er-ectlo1.ty trar.~r1. c,.:.a. 1bla It 'e not ""l'rleU>i; tt.at ...-.st_
tlnty of ""ate ....<1 ,..~" h ",";>e'--~ p...-..U,. on ~rr;s;>o il<tc.:>se
o! t.M. prl:oar'y ~der pr....&~!.on of o'=m' ~!.cr.. ~ .<1
po...~~tsJ. onar..:<o. in \40.~ I:"""r&~!.cn ll.&... boNn .inoo~ in "''''U.
':boo pn.:><!.l>&l _1".1"" ot !Jlu ,..wi h t.l>&~ & :lS,-..&U.........&
..... ,."...,1 ollo'old """"'.<>or ~r&:ltporf. &lid in r-.... 1neso;>&'lbUl~7 eo.~•.
~:e......."". 1n .1... odo;>\.Ob111t,. tor &,..& ul ....nlo.n....~d eeo:::e.i.,.
sf seale 1n .". .o110utl"" of &"t1dti.. \.C C1..... dl.e.. B-~t. i.~ order
:or ".~<b • "",,"1 to ~ pro<~l"u. tJ>. oS&l.endAoticn or ,,""..,... ~a,. !pu.
vtlle!> &r& of:."""" br lo..~lcn &nd ~Ml .. oYu"&tl"" in to s: & 0:=100
unit ...&t ~ toulblo.
1hoo 110><I01
II< ........ a'noc:"H~ 11.&. __ to !HI a IND' of ..,tIYIU.. Hoked
~ ~_"utl_.. '"'"' 'a"e~ Catl I>e dlvtMd 1.'0 , .... cla..a., .....
...1",,,1 n ...... aa4 'M .-l..I .....bJo by_pn>ol""" of 100., u.. ...U.!tle. _d
tile n .......
..... ~r""" (0,," .... lcb ..,c-'-t.. tblo "n><I".. c_ !HI eepe..ctI.e<I
by a le.,..p o( l""a,I""., a ......K"" of cha..... lo Ilnki~ Iha loeallon ccn·
..oid•••nd burlcr. b<,_n e..,h paIr or I"".u ..... It I. l.pll'" Iha.
oach loeaHon .h.,..Ld b< <ldln~a.d .....h.. " 10 h.-I........... lUI r..p....
'0 ' ....al and l.n.... l .lop'" Oor. (".."rol .ovcr) and fa",,", t"""d.H""
_.crl.lo. "otor ."n<lhi""•••"l'urol fo.llHh•••nJ .cco.. '0 'he
con.."ld .,,<1 ,h.nc. ,h. ,h.nnol n.'""rk. If .h.." <h•••, •• rIoOl•••an
b........d ." h .lal\ l.hln .h. I"u.ion, 'h~n a"..'~~ "al.... f"r
u<h .1,fr""hrl.Uc u" d In .h. ~vl.
"'«I~r. '0 Inu.·I""'.'l by·p......"". " .....1.. 1"" ..~ ..._d '<>
..,.1.. h._••ll pair. "f 10<"-'"""', b~. f<>r proU Io<otl",,' .""l~
~f!... tl__ ,.nol. '0 approach Tho. 10 ••". (r i ... of by.
p'-" 001«"'* , r.,..p , «Ir.....d. '0 .ppr"""b on'. e-.
.....~Iy•• ,.lc of I"utl "".a.*" by on. "r _ ... in........I"·
1,,<0<1_. (_ (or- of 1 ld) "'"" _Iy 11 -.I' of by·,roolur'
.r......,h.I_ aa4 ,1>0 _ ..1_ ...1_ .» "". ae .....
'"'"' 0 ....._01••".Uul. for U... __• o( .n. s-e.ot""" II ......
"
.,ca.
••<••1.10 ..d col\u.o, "'U". Any ......""« <e, ld••~. p'''''
.r t->U ' ...1....-.1 , .. 'I>e pi"" .r.' _I U "'" 1' n_ r""
10000- _, loutlon. to lu. ~1 ,b 1 rou'. ,h hI ....
.:1,,1_ p••n u "I. l l .11.__10. Tha. 10, .... ,11. _1 nHvork
I~ '"' ._".. I n_ pac.. Po......_I. of ....1, • c_-
nlc~tl I""••od Iok .,., pi ...... , ufo. t" __ )I~ In
'loI~'. CZ.
Vb rr L••~ o~r' 01 I~.tlon. 1.'010.01. It .., ...
_.run), '0 U,._lf, ,b. ,_,.<1"". on I""" 0110.",,<. n"" 11>10
eon'" KIIle"nd 1>, oU'.P.lnd I"".tiono ,,1<11 01_11 •• _Jor .""ruu~far•
.......... f ...... dl ... (<<o. F1owo 'ho...., b. «e...d In 'W """"', '1100'
...." •• <1<.. 1.. 0<1"" Il .. "l,hl .. 'he dlo'd•••""utnlnil the otld.. 1"".<1_
0,,01 th"." """•••"'(notlon llr. \n .n"'h", dloule•. Tlw flu' "."np of
n"". ".",,*,01 to 0,111 ..",. ond ond .. ,h••pproprlo •• [""01''''' ,eo-
«old., IfflHUO 'h' ••eond It'O'" of {I"". to ....-~ '0 orl~lnu. onJ
<nJ.t 'he "pp.op.lnt. ~l ..dd «ntrold•.
TI •• functl"".l ,.'lul""'hlp' I>d"'en 'he'. ""d,'1 rod" •• r.n n'" ""
"p.....d ....e ph·rl.dy "nd.r (,. {oll""l., <........1.0:
loqulr.d "'.I~"I.· J uau.
Z. Loo..,l",," _J 11",,",1_•.
l, rl ......
,,-pr<>-l... ' '<_....1•• 1"".
~."I,,'d ""'I~IH•• _J ....
ll>o ".-. of _It. "I ..<~ .. 'hit ... I.h ..111 , .., piau vlt I"
,,,. ar.. h • (....U"" "f the loc.1 _h<l_ .".,.....r..u.lotlc•.
..
a<U~I<l~. _0, .,,,Ior, ,',. (011",,10 ,
" fur .... ,y T .
whe ... , • "'0"'. ",. I..-n. e' , • '« eo'
" .~ k' ., ._, ... ,<" .- a<,~'~ ,",<l~'" ,
• " ,~ .-.., 1""'.U_• .. ,~ plan or. &
·U " 'M
._. ., .... 1.. of acUvU.l k' ... of u< ,
"
Lo...d ..... -..I ~.e ... lIoull .....
no" oru of u<~
ror OVUf I,
" • to••-'-r of u•• '
(oll""I .... :
...<c...JI"~l1. to ollopllf, '!.e .......1 ...,hor .t .... lfl••M rt"". """lJ ""
..
• , 'he du,I ...U_ ..... Ide.lI,. th• .., rot..._Id N .pend.nt "" 'M
.u... Lb•• tI......... • t. flId. F.. ,t1"u. It ..... IoN....0-.1 ......
...
• .~ui..l ..." ....."" Hlp 0'1,1». of '"'" C. (t .... I •.
o.III~'I", .t .... I an4 c!e•• [fte4 '0 y" II e-ne"'~d
), lo..",_ I,
.q"l •• I,-,,' p,..."" tdp ~..<l"",l",,. of 'yp" IJ. Mtr,,,,,.d
'u l<,ull"" J
'.11_ ••• ".-", of ..,.~. of un L .11 ", ••. 4 to> lou,lo" J
,"
..
I f"" ••_ ..1001 yal I'l'OI'Orll_oI ""M .ulo of <1M
llwn lo••• r 1...,<" <0 ....u.d 10'Hr",," l_~'h .......
• 1.... fur .",,, _I "pplluH_.
2. n.•••_ ..1..1_ 1 r. '-ed h1 _ r""'or If ......
10 .. lo......olol .
J. I'M ' ......1..1_ 1........ uJ..ced h,.__ r""o. If ,,,,r.
I•• 1'101.1<..1 " 1« '0 " .....10.1_.
3dvlu"l. 'u 30........ oln~lc "0"0..1..10" ."to for 011 b,·pNd""'o.
k' of fo .. lbl,· .... ~"- .110<>,1"",.. ~u. I. d",o 00' ,",o«lb. 'he
L"".. ' .... ~•• rn. Leu ...~.V ..~llity eo...
.....d"" .1,. "'H.'~r. ru' "" .d.p"~1I1t7 of .... '0 , ..... ,on.
_d ......... lthltv of .0'" ...d u ..... '0 ""...1t7 o.pnl IO". I,
_. ~"...hoUud !" loc.<lon nUrn Hoc•• ' " .... I d&pta-
IoIlH, .0.") .ould'" *"p _d •• foil"".,
• f1X(~I) • {1It(SI)
Kd..... 't. '10K'>"... K_ I ••.•. "
l. .... If
'" • 'w ..... 10n'Ion
,«..ro ,., ••• , " loc .. l_
,
'" • too.un. f .• r ~... K.
, • .. ,. ,
fJ~f
, • • ~n,,_'ln",,< f".... I.... ., ,~ h ••~.'H "..rl.bh. -.. ••
" • ,I..nn.l d.n.l '7
'" ....1 den.lt,
" the t~POK,"ph7 to' Lng
., '0,,".1001
" • ,.. fu"n~.' , .... <•• 'ng ., lot,'Lon
", • ,h. ~•• I"••• ,.tln. of Ion. I On ,
WI ,n. "",u•• 1 ",.ow,,£O (.~d ..dlM ,,-,-"'~.-) or ,,,,,.. Ion I
51 ."••"It~,., ..."u".. of lot.'L l.
1'1' f1 .., "Itt< , ...... 0" , .... ",;11' "d<- of ""....... tlon ~•• of no
''''''''.''01 'f t
fl".......1
_"._do r I1',l _ <0 uhtl~ ' 0< ,"01•• I.d_
11<1....... p'''' of. 1«••1_ .•""' "Ill "'". t' I '.I~'"
...." ••<1_ to." It ,,,," uIUln& 10 ...Iloc.t.d _k " ..... "at< of
..
'hO locatlon."d tll"o to ",••d.tl,.. .,rue,"..... Coa..~u.n<ly. ,_
differ...' .... loc"tlon "'um. ,,111 "" ulc"IoUd for ..CO"•• In eACh
l<>eatt"". Tb<O ... ' r.'um nil......1... '"",10•.1... " ...0 <ul,,,..1 r.... u••
• oot h eppllu'.e _IJ _0 " un ia .ull"".'.d U " cun.~.IJ niH'
Iq un. It "Ill k kUpe.d •• "u:'. In , .... 0" "r .... I" '''''
........... lU'" , <.l,n.. viII M" _-........H~..I f .. '"r••<>"' ,...
_U .ow..... <0.. of _I',."" aa<I dlol"ca'l"" of "'* •• 1.. 1.,.
""hlt, •• _II •••~ ."•• of ,,,,,"n,«I,,,, ,f r.. IIIOI In
,uctlu. __to U 10 _to u~dl.n' '0 • .w _U<I_ <1
dloloca'l"" co..... rdu'u In IU' and ",'lc 'n .1I~' If 'hlo
we•• ~. ~ ••••p 111- ~Id hoY" to M <.l.yl.'~ for cach
Ul .. ln~ uc, Thl 1.""1 .,1 .. In .""' ""10' _ ••
,h. CIb}<<<tvo I"""tl"" , tOe rch.tv" .. 01 of c'""". UC
<0"""'.0".1 '''u' 'ho .11"",,1""0 ... n'" ,£/""••d.
The ,..., "., I<'ro,l"" r.· ....... ar. nec......y In",,1 d.... tb~y O<e
in.lc,end"", u( (h< ~ll"".U"" of u•••.
'l'he (u(al <uH or 0"" on a "hund lin" ....y b,· '","p"'•• J of ,I."
fall""ln.,
I rh.n".1 <.pH'1 <a".
1. eh.,n"l ope<.U_ .nd lnten"""••0....
J. Y,I,I,d,...pH.I .a .
o......I.gl .. ..,.. •• " .. anJ _in(........ ' ,.to.
). '1'1_ .0....
l<ote .... , ..........1 of .....e. i ,n'. ue" I.u( ""..bll, flo.d. , .• ,
10, l<>dep<n","a. of fl'''' _1_ ........""..-... , oe, ~•••Iso l.dcpen.l<M
of d .. un .....11 ..... 1..... 'Ibn' ,"" ._.1 <0'" vIII .....plle 1"'0:
flud eoH•. "hleh on" not b. conold•••4 directly In t'" .1I"uUon
"
would b4 wv.lYa••4 4Iff.r.ntl, fra..'" .I.e ...04 Uft ~bb.lo••• t,I,_
lbd. It vould ~ pr.f.r.ble '0 ~p....nt flow <..... ,. IDdI ..I~1 ... lu.o
to l"utton <u'tol.. 1'>< •• ace "o..... lne<l b••_ .. ~ t ... fl"", t ..ot. of
of 'he flow vol_o. Thl. h'pll •• thM the'O ~r. no .op.ol.y \t.olto on
ony r"o'•. onl ....n. fl"", 0 .. 015 ..0 •• t 'offl<ltMly hl~' '0 Ill.1t
In''r~,,U Ine""'l'",lblllh
rr, rU.......1 '0''''' d[(fao"". In o~r,'ln.. fUM.,.J. of t".
t _"lbh "Uf.
•. hopO"I ...... '.o ,ne hqth <>f ..... 1D<e<f..,. _to ,.,.
1__.11>111<1 ""O"TO.
"
l. ~d"ud by burler••""b ....Jo. tn"o""rt ...,u'", topographl-
t.l bortlor., at tot•••.
"ld.n..... on llluo«o.lon. t.",.rea or " •• L "'IU,ln t". bond. u ..""d
to 600 foH ...pcr'lvdy. n.. c1Hf...n•• In op••otlng ",ond..d, of use K
ond u.~ I..... ".. llno«" ." A, By vn[.,.lnK gurn I ot A, ,h. dlffere"-
,up""'l,,,ly. Tlo,.. by u'Jllzl«g th. 3<", uf ouoh bond ,h. ,ot.1
.0", for t'..· ."" 1"".<1...... 1'.10 prou.....e -, ... appllod "._
...... ""." .... I. <>«upl,J b, '50 I:;md .ll of t' ... ....."t louti"" b u_ L.
.........h < o..... oro
_,.....". COST "01
_ Of U5(" 0'(.11 0CIIl Of"
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Of USE K Af'I)
B' I'ROClUGT 0
OF THE COST OF
BETWEEN ON£: ACRE
or uSE L DUE TO
"
vIlera, lOll. the l~c_.tlb!llt1coot of ~u ~ La loca,lon I to all
0 ...... uon
• 1M functl""al ,datl""'hlp of <".. of dUrn.n,lo'
•••"..t'.lon of by-prod"'" Q be.~.n a'•• l aDd L
"'"
• u. ..,.en. 'al ......d.ed of .,•• l for , ... QlI' by_p ....duct
'U" • .... r.I •• \v~ lftC_otltllll. 'ro.,.., ••i"" ,.t. rr~Ioutlon I u location J f"• ..... Q.h b1-'I'O<I",,'
, • .~ ._, " louri"...,
.~ -, ., .M'






,,"llCy lo.. Juc l<' tho
or ot. L on "n" nae of
loc~tion ot t., od]a•• '",
In.~p"tlbill'' .ffo••
uo. K ""on allocated
I"" .. 'on. [ and J
t".,
• <:....'UI< ••"Hi •• '",,_.'lblllt" ........10.1"" rate
fe.,. 1""0'1"" I 10 I.,u<l<>o> J.
..
bill,l .. tho" I"" ['". dl~'onal of 'ho It""<_,,,,_ [".""pMlblll" "'Old,.









IU • <lot .... IDC~U"" ret..r~ t..- olloctUq _ .. n of .._ II>
to 10<:0,1... I ( ........ boot .~h .,....q.... l t't"". 'n: or
.u:- ... ' ..,u.e<! pnI""louol"
...It flo. t ••• foos loco' Ion
(1.><0<1 'ho_' uno)
,lot n~r of eq"lvotenr por.on trl,. r~ Locotlon I to
I"u'l... J
IJ~. t~. "........ of ..... of ute L .1lDCoU••• \ ....-tlon J
Ft•• ,he f!>ld (for 0 liVeR t .....port •• I.... pbo) '~"eR' or
tho"""l t .. , ••
I KL • , .... oveu.t "<111<7 loot """ t ...... l"""""unlll<, dr•••
of "....tn of .... LOn 0"0 'en of .... K "hen 011.,., •••<1
to the u_ 10.,.<10.... r to o<ljo.t", 1.,.,.,100' I ."<1 J
"ho•• GIJ • I (•• t•• ,••q.... lo.. Z.J).
the no ..." '01.,,,,. h••.,.,.tallU,
tt.,.. l""otloo I to loc.tlon J (rdo.
~ ...... "~r of loc.<lo".
,. • 1M •.-. of useo,
.u....h.I"......
t. equ.tlon 2.4).
...d; .It trlp. _u ... <l.h«lb<lte<l .t I.... toUI t .... I••"",1> "-
_ ...... tl>o. ,rip or~t... end <I.. 'lAo.l..... I. nch loutloo
... Id, colU... l.... I.:. ..... '-S.
..
•
Th.~ ara ~n1 f ••albl. r",,(laur.clona of acelwl'I•• vl.~ln '~r
pi .. a.... ~ .at~tl<.1 or de.lzn proble- '0 '" d<.r~'~ t~ ~.,
alloutlon of .,...... acUrlHU ..t.Mn t~e ."......1.... of '~e o1><J¥.
-.del, 'Qa' I •• '0 ~tr~ln< the onr f ••albl. olloca,lon of 0". ~••
fr~ • boun~d '.' of ~1 ouch f ••alblc 0\1000,1""•• vblch ~I.l•••
•
o,,'ublr. In " foll""ln~ ••'nl.,... ,lor .ppllcaU ..... of OU<h .rrhnl~"".
'0.1.11 .. probl 10 .'·.I ....d. toll d by .1", ped,-ntot'on of ..
.... url .. lc .... n<>d "',leh "tliluo lin pr",.._I'" prlf><lplu to ob,.I"
• good .1l".,.U"n ph".
n,~ "ru "0" "Iloc •• ion probl ... 10 v.-r, o, .. ll.r '0 .Iou pl.nt nod
r~olp...nt .ll"utlo" probl .... ,"<"unto'red 'n Ind"O"y. TM dd.r dlffor-
".co I. thU lI"r~...."Ioll"". _1 nOO b. required fur ,he All""",j""
of .iI u<bon .«lvHld, •• o".y "ftrn arc In ,,~ 1""oo<rI.1 pc""I ......
TIt.. 10, "'~' of "'" u.b~n ""Ito, .""~ as ~ ,..·1 " .....h""J. n,·"d ..." b,· of
flud a.e. a""'o. c>pACify. b,,' ,.,1. _, "". b. ,.,,, u"" for I,J"•• rt.,1
pl~'" ,.. "~"Ipe.·"' .ll"".,lon. ~ appllu.l ..... ,,( , ..~ 1"'''~H ..,lu<lon
•••ulcH..... ,. ".b." un u,,, .11,."..1 c." prv.l"" ••" ...,p.l ..lu'l ...... _
I~ .h<- l ....d 0'" pl"""ln.; fldd ~<u 'Ok .1L"c~,I"" _"I '0
aIRI.I.. co"~ lou Ikoo _~",,~c1 by ScM ...... n'Hoi). Tltlo _l cIlffcn
f<_ ..... pl_' _d ""ol_n. _d•. I" "'at « ....po.... I .... co'" {o. ~
llv." 1",,~t1.... I"itl.th .......-eel '0 "" Itod~_';"'" of ''>r ~l1""a,lon
..
101•• uoed ,,, cepCd~~' flow co'" bH_eo ~n1 '''''' or n poulble 1"" .. lon•.
The obJectlve (",,«lon .. I<'I"'<.d tho ."'" or ".eo. coot. by .. proccdu<.
di ...."<o .• he u.""d lu~.o< with .',.....,,,,,d ohor'd' dlu.nee. c •••<oU
'ol~'l"" p<""odurc _u .he foll""ln~ ..._'1"... ,
t. Only '.onopoe''''I"" coo •• ore rel.v~.
2. ~4apt..bil1.~ I. cl.ne. fe•• lbl. or nca_'•••lblo.
J. c.n•••• of po.en"o' \""."000 .ce fl.od and o.e. requtro.en,.
c_ .... odaj>.cd t, .......alhloh u ... in .. {ualbl, I,K•• ioa.
~. '1_ ""CU" ...." be._.... _ r""IIHln. SOU. _VeT. 01'.<
,',I. U elrc.-..... ecl d ..l, 10, ru,dcti .. 00 old l""II,.. tu
c.e locotlon and 're•• IR& it .... new 1.e111.,.
,.,
Lend (1%) p ntd. tod",lqu•• l .. lIo .. to IIl_n'. ".Lng 'he
.(n-l)1l bJ n{o-llll I. of vol__,jl ...nce co.. , but obulo.lnll •
...Iu.l.... by • _ltl.d !lour ...1,,_0' procedure. '""" _II(1.oUoo
vo' ."'" addLtt"" of ""......Iua to preclude t',., ... i_nt of ...... fatl-
lit, to .... m- _ 10"..1..... lboo 1' ..,,<*......1IOCotU pair. of f~l_
lItlu to palro or 1"".<1...... lbh &e....a<u ,,<led,l ....ro..... ville
...b br."h ,_ pvr.~d 00'11 It .. c"o,. ~•••d • k~ [.a.lbl" .,1"<1",,.
Llk. Ill ,'. procedu", tho ••'l~o. of u.... " ond b to Joc••I..... c
>ad d ~ " """ <"••• >ad .~u. LoaJ' ....~ .100 ~..l~t. oliff, rene••
of adaptability of u_ • t" locaUon " or d, or ..... b to louti<... " or d.
Land' ••tl.« "'_<l"". uc Ute III_rl', ''''''1''' not his .o.ts
are not ....... t.lned to " lin••• fun<.I of vul~ anJ JI.t...... tcono-y
or oed. vlt~ en"",•• '0 clio.."". _, J>,o •••ounted for In ,h....111"""''''
p ..",cd".~ 10, ."I ••bh .o<llilca,l,," 01 ,he c"n ...... lx. H<>wnrr, ,he
_.h<><l c.nn"t oo«."n' f"c .h. ~c"n....t .. r .."I,ln. Ir.... ("" ."c••• <1""
"I fl"". be'"",," ."v...1 n.lr. "f foclll.le. ,," a co->" "''''n''« r",,'.
C.vC.( a ..d l'lv.", (19&6) .dap.ed 'he b••""h .nd oo"nd "'chnl~"~ ...
• nlve III_n'. PNbl .... H.......v..... 1I11l ...... ""b' (961) ""te., 'he c_u-
.aU ....... ] efftcl~n.' of ,.,. <cUI.tn~ • .,I"ti".. ,. n • "'""" .. " ..... '_,an
.o•• t .n_u.l....
Illhr (l9'J~ p ........ed. heudotlc _. >oJ uf .,,'vln.. 111_.. ••
p.>tII An lnl.I.1 f ••oll>l••tt"u.l_ .... c..-lnH f". 1"'P<.w_nt.
b, ."",h ~ln4 '''', .dj""..n' <kpu,--n'.. Sin.,.. ....1' ._ ok,.",","n," .r.
In... ..., d .'-1 0I:r .nd _1:r If ...... ' ..n .djacent, ._ •
,r~04u.e viii QQ' In 1 1 rle'd .n "P.I.uoa ",,'''tlon .Ioe.. I. 00<0.
"". ldentlf:r oU.er _._. "I 1....""_"<.
'"
B~ff••n~ _~r (196) dvencd a technl .......,hloh La .,.IL.. '0
~llllu·. nc.p. th., u,ch uo. need not hvo 'he • ..- or.. "'1oln_nt.
~r .u.t ...h 'oc.,lon ce•••old b. known. A. in KiLL'•••....hod ••~
.dj~.n. 0... ere .~honB.d (f • 6ec ••••• In trona""r. coo•• can ~
.hl.yd. Thlo ,rou"" ha. Hen protlr_<1 ~ '.n....b',. .....U I>e
u ••n,,""d •• 1...1_ aolapUt>i1l<y .......
l~n. and ..c~ (19S1) fo~I.'.d ... In'rlcr •••I~' of
• ,1.0.' ." • \o,.,.,lon. with .~ objoKUn of dnl.ld., .uupou ...<1
...Ialalnl 100.,lon r •••~•••• q~d•• tl< •••Ilft..nt ,,"I~. L~I••
(I%l) ._rollu<l tt,e ,c.,bl_ It} l""hMlln. 'n. 'o.,.tl"" .. toc.....
_I&"Y. «c..oport c." fe.. ,...h loca,lon '0 tenlf; that \', te,.
dh~"".1 .I_n,. of 'he lotH-location ' .....porl t .........1.. He
prue' Ud • partition ud bound 5OIo"on '" ""'eh .0.. qnd.a.'c [.
puti'l""e<l In.,, .ub.'.ohl ...... If the l<N~r bound ••lu'lon of 'he .~~-
p<obh.. I. ~rr"H .han ~ knovn f" .. I~I~ .oluUo". ',,~o no up.n.lon of
'h~ ."b_proM"," I. 01"1"'1. Th. 01'''''''1 .olo'ion I. "b,.I""~ ",non '"0
.ob_p,obl ... 'Nuln. ",1.11 • lo""'r boo,,~ 10.. 'loa" '"" bo •• k"""''' fu.lbl"
.01"'lon. If ,I>" .ub-pr"bl"" n.d • l""", 1><>0",1 '".n ,.c<' kn"",," fu.lble
."10,1",,. H I. '>"'p."~.~ "Mll Itt I""", bo"n~ .,••,•.~. tI'l ••01"Hon. or
If It l ••._lde,l. '.~n It ""<~. tho bo", kn""" f. ••IM. IIOlotl..,.. .
•1 ,TI' ... " •• K _~. _J Beo:~n pr,>bl_. $'""., .• p.h••1
.I~"TI'''' I. l .... ffl,I~·." >r Infuslbl. \o>r _ .... I ..... I'f ••·." 1"" •• 1"".,
'w •...t>- 'p.lo,d .horl' __IJ M utlllu<l f"r tor~.r pr.obl .
1I111_n~. 11"'1) 1" 13 ••<1 t • pr<>bl ... of .Il, " ..~ .. 0 '0 ..
1"".<1""........ r... I. I ,n.n 0< .q...1 '0" utll .. l nt __In''I,,,
'"
•
fo.......<NIl .... • ",\vl,i~. _lo! lun ,,, H p... I1'.....4 In.....nil.
Incr<Ut of 'he {eootbl••.,I"tlon u •.
fun«lon OIlnl.olu. d~"olO_"UI Cu.... C""a,raln« on ,he p,obl ...
included pion "bJecllvu U Jc.l~n ..."J..J. on<l futuro luJ and "'lILly
""ppll ... The pion J.. I~n ..,.1.1 ••cclved fUJb~<~ (tOOl. lanJ "" U,...,o
L,tlon .......1 ..hlch In ...<tl .ccdveJ r."dbDck f,.... "C , ..upo.... I""
'"
l. &Iv...... nUUq wl"tt......h~. ~ ..tUf .•"'"r, ••u u"''''''''
n.l""t~r .., k ("...... h.,. ....p,."",I...U_ of clune. 'n
.... 011)."' ••• f.-oOl"" vblth _U tHult rt_ H Incrn••
'n .' 11<...,("" In'M lilY... ,,,,,,.t1,,,, h""••l>efir will to..
_ rul ur fo. nook " •• In oath lout'_I·
1. T,o"he _. u.hu'or. _y l>c ••I.vU'o" In .hr ,.ra••
p orru_dh'~ .~ .... fl ....hr.r ...... f>f ,ho 11""
funcll .
l. Th•• thr f"" .. " 'rna of ........J••• \ ("nell_. fh.d .han..ol
..........,. b<' ...·-Ir.'." In ,I>< {o "" of <I....ulu.o.or.
lhl. "ill reoul' io On at ....... t., up.l.lu lne u ••1loe.'I"".
(M 'h. 5Iv... ".flOpOru,lon pl.n.
~. Th.. ,I,. Cn.n~. In .h. Interactlo,,> or ,lor ou, "Oc. wh', .. h....
be<-n OIOVleI o'..,l ....o"uol, ( .."ho,a upd.. ln~ 'ho rvdu",o,,) ""'Y
b l.«.d In the fo,,...tlo,, of .he <v.lun''''., p,,,vld"d tn,'
,hr "nl'''''.-. of the .110.otl"" ..,••0.« ll"'l'ed.
s. Tho< <100 fl"" co" contribution '0 • ooovo ,'volu~t"'r (".cluJln~
fL.ed cll~"".l ,.....). n\'h""gh defH'nd,.nt on th" "'3nl '"Je of
tloo ...... con b~ appro.lcu"'d by <>no of ,...., ,,<lit N .... agoln
..."",In, ,".. tho ..~n;,uJ" of the .11"04'1,,,, ..v< '" 11..I<~d.
6. Th~' a bN'", ."I~<l",n will IN! ob'n!n,·J bf J«r.'.uln.< <ad, u.e
.11 ...<oU"". an,l rull<><~<ln~ .hUe ....u will, '.e <>I>lcctive of
...d Idn ',,· ........ r 'he p< >due •• of ttl< «~II<><a"'J u... _d
'''~" r'.I"Hl~. OlQVe .'v~lu~tQr •.
•
,,.
of .n....1 U ...Uon•.
1'1>0 lur.tl". p.oc.du•• 10 ".lliud .1"". tho lo...ac.l.... ethco.
of .Iaul'~'~•• 0'" o'C,."...d 10 fo ..l~ .ho ..".I~o.o'. of po••o_
.1.1 ......... .........."It .........oI"a.o.. au" b...poIa"d p..iodlcoll,..
the ,.1"0' ~,I.loo "o.lobl,. In ..... ,.oco4".. 0" .ho ... olloco-
.1...... h','M chan...... ,. «£oopoo.oH"", .,....... M,. N _HI.d _ 0
j_c_o. bul••It .... r ~.__ ituui_. o. 10 _ co'" .....,q
I •••uloo•.
I< I. £oo..-d 'ho' ..... •_ of !.he CftO,,~.. In 'ft.. oIIJ I". f ..... 'I".,
...... """" _ "k t:: .. '''p'''.u.<>.04 Oft ,-'" ulotln f lbl .. pi.,. 10
loc"loo I. I. 0 ••• I.factooy .".Iu<t.'o, of 'h. ".1 .... af .ddl'l""'.'
.Iloc.tlon. of u'" t:: to I<>c.<lon l. In .'''' d",rI.,- "'" .bo".. "h... ...,.
In .he ftn, "'0" .e.... of 'he obJeethe fu.... tt"" .o~ cv.lu.'cd ."p....
• ely fo. ",,,••y " ... 10 cV"y loco'l"n. SI"u "'C fau"" .c.,. U "0'
,.0R&od In hod "OU .... \".t10". it y be ""al,-., ..d.
Th.. "nit "h""~" I" 'he fl •• , ", "f th. "bj ..ctl .. " f"nctlon to
kl>OWl\ "ncoly .•Inc", I' I. '·q .... l t" .he apl""p.I .." OI'" loco.la" re'urn.
M......v... 'he ..con~ ' ..... fl"" "".... I. ,,," .. <1 ••• <1 lln"..ly '0 .he
" ang. 10 .ltocaHon. n,u. ,,.., ""I. nov 'u" ....1..." ... wl,l.to .. fleet
OR OVdO~' .ho,,', I" rt"" ...... h>r dlff"efit " ..,n" of ch.,,~" In ,'.
Chon ~OC 011"" .. 1"", <c okvd,'pcd o"d ...~d I" ......."""r <r,~' t,..
fh... co'" .r~ "".·r Ic••t1_'~d. TaU. Id u.~1< I .... c""'....va-
" ..~ noh.'a. "f .. """n'io' """". III." ....._uoolvc lt~..t1QQ '''''
_t of , ... "".-.~.t1_,IQQ \. <~.l",~.l. ",'r ItUn ",~ IJdI.lfl..."",
of .II~ Iu. ~.I..I>I .....v.... l'~d. _It £1_ ."Ol. 0....Ic~\o.,'d In
"'p. J and • of .... '1",<1' ',tcrac.lon cff«" ~~ '0 .I~'t....."...
,
'"
In or""', '" p""" rull"" .. lon of <loP ...u. via '~e .... l ...'lv~ or
pr~Me" I. one of ..axll.lu'Io.." '"'ocr ,""" .. lnlo.lu,lon. In oteo 7 a
I. the ....~l_ ._un' 'na' ,,.,~... CO,," !"".a.cJ ,,1'''0\0'
.....ltl.,. In ".' i ,f.ull>h 0"1,,,1.,,".
2. TIM' aal_ _ t • ,Dr " .....ac can boo ItoeU.... J ..It«_.
h"oLI.'o'I,,-.: O'r nalcLa"r; (,., Ia. p c 1••• 1 at wI.l.
cit"•• t ... , I<><"U_ <dun ,.. t _4 .... n ft_ co.,
....""u.
'.4 ...... of ~•• II>I' arc <."11",,•••4 (~ •• c, I), ~ ...... ~
".
of <I,e prevl.......1l""aU"" IXI~h)1 and 0<><' (,'r all tM.olI_ .. I.,. . ,
ur _.lojWd ( • ..., fh~rr 91. h view or , .... bul< pr_l •• ,h•• ""Iy
allocation or ~•• K In.tu.u. 'he .v,ug~ n_ ro" for Hlp' fr'"
~•• K In l"n,l""
Note. how.""', ,h.' fur Low levelo of 'he .11"".,1,," 'h. unlt flo.. <'0",
.he '"trrn' .LlucoUO<I of "00 K to 1""•• 10" (Xal to 10 .. ",an th•• of
.~" .Ilou'lon In .... p«vl~u' plo.. (XIK(~J)' 'hen 'oe fl"" ••••• "Ill w
............ ". lot < ...1 '0 • or .ven~e ""I< nov ro" (or ... Incru..,d
ITl>o. ...,,1_ I""ra'ulbl. Incruk i. ti>e I ...., of:
I. Tlw 1"••«"-,, Ih.l' /'0 be ",,<\1_<1 In t".. nut • ...,.1 ....).






o MIKlal llIK(~) KIK!cl SIZE
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FIGURE 9. FLOW COSTS FOR USE K IN LOCATION I
FOR A GIVEN ALLOCATION PLAN.
'"
(CIK') \ ••~u.l '0 ,h. or.,. undec tho <u..., Aac dlvld.d l>yl!t.II~. If,
hOW-vc" .~ n~ .llcc.'lon leuel 10 1••• 'ho.. IIICe)' .~h ., 1 11(1))'
u",.. CII.' I .... ouu... ,l_.c of 'he 'heon'luL co.t, ""Ieh -.old H th
in 1",,<.lon
""II. In lIe .r.-.. _ of t ... 1""•• 1",... Ik,_ "'"n ort In. an., ~.. I-
,
-rM 01>._ Hlu of an ,'.I<in '" t',e In ..... ,ot.' op'h.. r cost
of .11 f1_. c.u••d by ..... 1< I<><.u In • e pNJ.... I_ .t an nt' i".
st.II.<I1••h......_ price or • d I~.,I .... 10. eh ~. u~•• b,
••mlt , ....ct•• In .... <rIp o«cactl of • cI... l~,h .
'"
ol,.n It con.ld... tn. total cnaRl\e In tne objeUlve function. willen
.... 'he co., of ncv (love Lc•• the ••vlo." duo '0 !Iovo which .r.
ellool.n.ted. If'll:{o) I. Irutu tloan e11:" lhen CII:(.) i. ~....-cl to
l>c .q.... t to CU '. 1M. "lll otlLl noult 10 an _n.. l... ' .... of the
n_ coot 10 _oy of ,he•• n .......d <,,~. ",e pool ,h. bl.. of the
..._d ....1< n_ co," la _10••1_<1.
In.crc~ u.n.
It ho. HO", ..._<1 " .. t the ncnp ""'""-if I...n. oIIJ...,'h.
func.lon d~ "" ••e.por•• , .dJltlonol ~. of • liven 00. In , ~t~
l""aU"" ,. en .".IWl'''' of the ""'..... of t""tuel,.. uoc In th••
I""."..... P.....ldcd tno' onty t '3< _ ..YO" _w d I'cov!doocl ."n
'Nolcolo,ln. ,,," v.'e'oo'a., ,I,e .e.<md and oubuquont Ili>VU He bated
on Incorrect "yo'o",o••. n,. error In the ,"voloou>f t. do. ,,, neglect
Moo .•In•• t~c u"l,
n_ c"" for. 1I'"cn " •• In 0 glv~n 1o...,.,lon ,. do",·"do,,' on ,h~ !I'll-
<"d~ of ,'.. ".~ .11""0'1"". ,~~ ....<;nl'"'''' "f ,,,~ pmp<"~d ....."~ ~~
~q,...1 to , .. , ...._J I, .,~ f"." "lon of '''~ "nit fl '" '''''. f"r 'h..
.....~ n.l ..,,,r t" ..., .x~et.
110" of ..... HN<O ... be n..~lcctrd. pr""lcI<-d "a' onlJ .",,11
""..... ar.. _d.. ""fo.~, ~v~1 .... " .. ar~ r<'C.I."h,.·d. nID. -.01_
In•• r<h.....'~ II......v. be.n u'~b1Uhotd. the ..",lhJr or • '" H .. " •
..ill va,y ._allu~bl ;s,;c.>tJln~ '0 the .".... rf ".... ror ..x_to" , ..
Int.r<"......., tlldt ror t'......"""1.0<. a"""pln or _ld IlhlJ be...,'
l~. '~n th~. for low l~"<J , •• I4<ntl.1 .
n"
H ..,. 1><0 natcd thu In ot., 10 of til. ""lullon ellnrltlla «10,,-
"""",I"olon of on. (u.att",,). 'he tn' ..........I. 11.1 ..... "bl, ...lly
d"",uocd 1>1 on.- .... lf of 'heir eu.....". v.I..... Sl"". ,I>. 'up. of the
..._4 .... It (1_ eoo" (one Q( OM _. n.luator ,,_en,.) h
••I.",htd for .. .-1_ ,.........11>1" It"".u•• In 'he .1I0u'lo." 011<0
dec.u... In .".. llaH....ult. 'n .. de<:'u.. I" .........-4 ....1< fl""
" ..h. _ .....h ••o•• _4 ,-.. H ,.. ..1<. ,'.. tde... \flnll nr , .
_Hehl _eo 001 to' ", ItHaU..... n.uo _11 tlw ..., e
(dcntlft"d ......... flu, !tHo.l"" anJ .""..... (v. H .... l"". identify
.......od _.r "",'not.l _e' bu' ", COOl" ~117 dN ..·..ln~ net ...,.... fH
".. .cr. "",v~d. The .holce of the {racHon (,,"c-h.1 f) lor ,he "'ru••
In ,'. In •• r<J......~. !loll per IteraUon I••""",1 •••11 ••lolt •• ',..
Hlnl_ IM.rch.n~. II It. have bUn prOvided •• " devlee {OT
,,,..\,,.11"11 I'" "llorltl"", lI"""ver, ''''''(OM[''", b..~d on the ,a'~ of
conv~'~Meo '.,..a,~' on "PPCT bo"n~ on 'ho ~bJ"otlv" [,,,,ell on c~Tt.lnly
vo"ld b. p,cf~,abl. If a ,~••on"bh ",n... 'ln" pr"".Juu for .hl. bo"n~
coulJ be d"YI&oJ.
Eval"..",or Syn'·"'.l.
Th. fo,,".lon of t~ ~~I • .ovc ~Yal"••o, c~ Ph.'" I~ .b.
""1".1",, procd,,<c. I ..... t1I_d In fill"" 10. n,o .pp,.>prl.te 1""0<1_
ro'''''' I, ..l.., ••d In S'.p A. In Step I. ''>e unit Inc_a.Il>lIH( c".'
10 .~1t""".4 f,_ • 10 ' .. a.... Fln,lIy, In '«I" .he .I;;orH·.
wI .... ....., ef ." ......... ...,It fl,.., " •• to ( .... pc"4Inl .....,. ,~Ia'I_'blp or
1n to 1llh) .. ""tIl...,4 ._c) _ .uItu... to "10 eO" !r_'''* ""'pu'
of 5',,1' a. Tn< ......1< {Eal 10 .n ...... I ....tor 01 ,H r.. " .... no' of co",
'"
•
• ...,,"'U ••• 'Oil II ....
CUi ,.. '11( t."'1 I. ,"
"'.'" , ..... '[1«01
• ,fIlt Ioc.'..... <.'u'. I.,
r•• IIOCOIIOft ., aU II ,.
I.coll.... ]
• ...;, loco' .... ,olu'. t ....
CO!"WI.11cMl ., I."" in
'ocatlo. 1 I. u'" Il 1,_
•__ .,".. ,n
• ....",•• ""'001 lIow
cu' lor .,~ I,..
, .... "Illlo>l
• .n"co'i.... 01 ••• 1\ ,.
locallon t 01 'h' .... 01
,•• prevlOo\lI lI,ro,lon
• .,,It ,nco...",IlI>I"', con
........ l<ln
loco"'" 1
• 11 1 'oc'
.... II .. loc.' I
• p~~.Ic.lIJ ui"lftq .1. (
1ft IocOIIOtl I
'n'
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FIGURE 10. FLOW CHART OF M
....
fo~ .Hoc .. ln. ""••ou of ~H K to loc.t!"" I. Sh,o. 110 .-d n ....
eoU. h..... po.ltlv. bl .. , Il>e ....L..uo. t."d. 10 b. e"" tIW.
Te..ln.n of Uoe ",I,orlt'"
Ko .tud, of t~ .pe.d of e ve•••oc. of .~ .llOrl d. the
0,.1_ d«. Ko~ ..", utlohol..., _ ..uu of ulutv. ""n/o
of • ,Iv~ lu.l dcvlHd. ...I ..... ~. of v.I uch •• t~
lo"r<ha<q:' 11.1 U reduct{_ {"".o••""lI.d to .',. ,,,unha"..
11.1 •••• t"- .oncl~.I of .",,10 Ite••tl......"J tbe .-ount. '10.1 .",,10
....lloc•• I.... c~ld ~ drore••ed for ~••lloc.tl .... ,..~po ve.e eho.eft
..... jrotlvalJ' .nd ....e ....1 ev.I ..OIed in 1"."".1... 'no... th .
n_eo of f",,'ou «hIed '0 ......""Inulu" of 'h~ .l~o.lt._ whlrb ....
!ef' for f .. luu OI ..dy. lh<' ""'" l",po<I ... , of I",. ed•. _ ..... I.
to find. b.l.eo devlc. for '"t"Olh.Ung Ille .I"",lth ",,10 .. Ihe
.onve.scnec , ......d. n b~nd •• ~ .. I;oned prcvlo...I~.
n,. SoluLlon "'l~o~ltl,..
n'.8.n«.1 .ulu.lun .I~o<llh. p<Ot:eodo .. foil"""
1. rind. f... lbl" ,ll""HI"" "f ,eo. ,,~ulrod ~... '0 Ihe
~... ll.bl. \....U"n. (0 S""d .. ,«I ."I·"l.~,•••",h •••n
o.l .. I,,~ plan, will .pud .""....~en<......d•• he ..ptl->.
2. C.lc"lal" I'" ""U l ...""p.tlbillty <.." (1"IK J). <,."Itln· ...
bon o••Uva and 11<»1'1 ..< I",,_otlbili' • for ... lnflnlte.I 1
In....... 'n Xll ' lop... f'H nrry I .nd I., Sr. l O.
<oaponrn'. of .~ •••uard Uftl' II .... <o.t••• f"llqw.,
•
In proportion '0
t"·,1 n.. ba of_t ... cu....n'K:L ..... h ••a.t
J.I So, K. K ~ I. If K I. Irut•• th,d <h ......... of ".co.
I" <0 "t,p". O<h,rvlor. or, tho n .... ,,,.1""'0". "'It'
...~ C (.,. *'1",,1 to uro fo< n,<y h. S.. I.. I.
J.~ U.lq tlw .pp.~d",. Input In...- ..N 1M..·"• ., f1 .....
~. _thi<y .....1< .nd cUf<~t .11 tl""•• u1cuhu
orl,I". and ~'.tl...tl for ft .... ,~ KL (. flow tope
10 <Io.,~ ,.d 1>. tl>r od~l•••d H.U".tl_ c·
.1 ....1,). AI10uu 'ho.. flow••' In", co.t 1>1 of
• ,r&A.por.~tl .....'~rlt~.••co.41., t~ 41 •• ,'ct .h~dov
,.Ico•• the i"JlvI4... 1 <oUI co.t for ..... £1 .... t1~••nd
". to,.1 co.t for ~11 flow••ll .... '.d.
J.) II. d.orn•• ld "'" ~lloc~tlon of "N K to dlet.let h
(X ux) I. f.ulbl •• ",111 •• Ilk .".d"" ~rlU' '0 colcula'.
the .0" ..","•• foe tl,e reductlcn In Inle._dl let n_
'11''' 10. which WQuld <c."I, f<o", u Inflnl<ul 1 d.cc••••
,n XD~' n,., 10. the prod"c," of 'he ahaJ"" prien foe
.h. de."na""," ."d ,,,.Ir r.·apenl". fr.nlon. of ,h.
d•• 'lna,lon .u'ala au~d ""c. all po••lbl. dea,I~,I"na.
pi". ,h." Oh.J"", pdC" of .t><, url,.I., AJ.I , ..Le" thla
..vln· '0 ~Ll~(.)' Kvpoc•• f~< 'V"<,'
l.', r~'MlIf ,,,,,ru" It ot.: 1>( bor; ••'
.yp~ n. .nd olloc.'~ ........ lu.. cO,,, "",,or. 'h~
eh.nl. In .0••1 cos, for flow .ypo n. dlwld.d .y
Il'"lc Add ."ic~ 'hlo fllu" '0 Cot: , . !lo'.r~..~ loIc
•• ""'x In o ..k. to ...,y~.. to IOIC.)' "~p".' fo.
m.y dh.rt",. tI.
l,S S•• L • L If L Is I~... _ or ~quol '0 .hor
•••••• , J, I
<_t..u of .....>5-..d unit flow co'" ("UI>I ....... orlxln
dl ••• lc' ""I.) •• (ollows:
~.LSctn.O,
~.2 Sot n. 0.1. Lf n Isxreo'e< '10.>... " .........or .. f
dls"I." ... '0 ..~p~. S'" ~ O.
'.J S'" ~. ~,I. If ~ I. g.e",.,. ""In t,,,· n_or of u.es.
•"
•,




All "st•• "... 11 .,'.... I•• , ...,•• 1>,
(;nl\.,). wI"'r,' 1) d«'o.<. 'he ,11 .. <1« " ..".ol,dn~ loc .. l""
I, ~~""" r." ••• ryICS D, Se.1
,·.In '"'' SPI" 'p"'" hpu' I"" .·,",c dnd h ... ·u.~
11 ..... ,.,r ""<I",, uni' ond ",. eurr.n< ..l1"" .. I""s,
, ..1."1.,,, "rl~ln. s'1d ""o.l ..s'[.'''' I." II .. t',.. ~'-
",
X1K Th~' 10, <ho product. of 'ho oh.dov p.lc•• for
."'" <l<oUu,I"". and .ho<l. tUp«Un h_U""o of .ow
•
'M dlot,ln
fOT .~~ry I f5,.
4.' T~••ril. ,n<r~••~ XIX 10, 'ho 1..- ,.nol ••lbl.
_nt, ~Xll- Au.- ......" t1"",lon uU L Lo
..... neW intra_diu d •• n ..",. "f .y"" l(J and .LI..." ••
for flo.. 'I'" la. dlvld"d b~ I1XIK- Add t ..!c~ ".\0 fExu,.
,,, CIK' ".«,·a••· K1K by !::J,xtK In "rd'" '0 r••••... t"
Xl~(,'). ~cpc.t for 'Very [(SO,
'•. 1 Sd I.
"'P
" ~••h",••ray XIK IX IK ' XIK(.) pd," t.> ,.1. nd",'l,,,,) b •
.. " .... 0.,· ~ r I •• or h ...-.
".
X," -, "'" I......ud "nho," 10ullda.lnR £11 U ••1.,,1 ... <1
In .t.p 6. Ca'il I ••~~ lea.t of:
a l'>e I_aU,,,, .1 .. (olu,) .I....a XIX'
l> XII' .In~. XII' fo. XII I.a. '~an XII' onll
lXII' do80••d t~ ph,.l,all, .~I"lnx 1....1
of ..... I 10 loutloo I).
8 . .1.1100;:". U ......... "r .... "oall".-.<rd yo.<. U poull>l. I>I_an.
~~I,eM 'hI' .t.p until .11 u>e' 10 •• ,_ b••n .llo,'o."d.
,h.· n.·W ."1,,,·. ne., ...,," ',.n ,.,,, ..Inl ....... , .. «1'0<10. ond
........ :
Inl~. t'. 1,,,_., bill ... ~,... pr '
", ...... " ..." X'o> 10<,"''''
",I b .. ~11"" ... ln~,
E, 'u
'. .... , •• 1lU,' I •• , """ ,.ft nf 'Ok x« .. f ...
I ,... ue .lIo.,. d •
• d) ~•• l""aU"".
t , If><_atlbll"
..... ............ of uk
.... U o •
X.fI, alloo.I Ion or .. .., L ... loca<l"" J
'"
CIJ ••v~..~. r~htlve In._•• t~lllty .<on_h.lon
r." fr"", loutlon I '0 !""a.to" J
( ""'"...U "an el..-nt of • or .. , of"'
Cm:' .v.n~ to" or IntH_dl ... ln '1 __ tn"'llD,
.r_ ,.~ ,"«u.. to .11"",.'''''' ,_r vU It f ....
It "'. U It It'.) • t-.:
,
, . ,
l,,!: 6 all" ... , n ,,,.. ,, '0 Jl".,., fI
tJ. fe n. Jj otrl<' D U o\oHlet ~
• It.:)_ (X'>j; XtLI - 'E;'KL' f~r 'WIO 4th. /h"
II to.to.
r ,~,",
o In ..11 ""'eT c.....
POU3.• "lH ••" II ... "'"dot l.
11(1 n_. 0' .rlpo r, .... on.- ....' "r " ... It .,." ......... .,
,. ."in ,, IR<, t- t r, •• ,,- < ,.
• • ,I ..... .., « .' • <








", • .hael.,.. pTioo or dlot<l<l ,
,~ • .110.:.'1.... Gf au 1. to clioul« ,
'"
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... XII· XU;,.,
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~ XI~('l' ~XIX
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••',_,",,_ ••vl~ I" nJ'ol' ,.to d". ", An I"ft"l
"_./,,,.1 J,<c<u,- In Xl~" "'r<' I"",,,,,,, r I. In
,llolrlN Il
0'
r K{.,) • 'L L ", '" '. ,, , ).. '1'
~ X l.
". ~.~ pc'r. "' 1"",,,1,,,, •
I'K • • ,.~' " , , <HI ." , .n' 0 ., ,. '", .' , ""c , " ., , ••
'"• I"" •• ed ><n f ," r. ,.1 I ." • " h ..J ,I.~.'l , ,.Un ,
'"
•
tlllIJ.l ud Dli.\I.Z ...... d"""lo~.d '0 handle lh~ I"Hr·dlu<!ct dod I"«a-
.Inc. 't did M' ~a"'- (" boo dc.l;ned ,,, holl ...... i'l-o•• actl ... 't' ••
"II of .". pr"~raall, .""' ..,,< lXll'U'. -.ok_ .... ' n.h. UO. of •••hnU
of'M _.·of·.'l ••·• n.... 'rk .l~~ri'
1' ..., .... " ..... I"".ly oolnd
DllIeIlulo.. or the Do.t.a ft>r tile l.a~ttc. 1""1\&1>& Plaa ""'"
Do.t.a ""u.cuo.. alIIl cccpU.tlo.. tcclurJq""..... &oJo< p.obl_
I.. t"" .ppllellttllO or &:07 DRY tJ'plO or __I, aQII .1""" • I.....elll"
applteat!oo pro¥tde. a p>d u.t or tile -.1 It .... dIl<t_ .."..Iubl.
to .ppLT tbll _I to. e1t7. 1'tIe: ,,,tt7 e_""'" 1.I0Il tar.rettll.
I .....t .... Ill"bac .rea.
51...,. tllll ....1 -.. atlH III tbll <Ie... lo_"UI ."-. re<;Illrl"'ll
perl04le clIaAp., _ .lqo110e.tl..... I" tllll ,o:t oSat.a _~ P"-
lOUted. to l'ooelt1t.au IICllUO""U""", uol. to p<o'I'14Il pld ...""", or
tIloU"I tbll ,_u.... -""u, dat.a .1...llrlutl ¥Mel! I01ght 1:a.."
I .....Udate4 tllll tooat ""... ""1. 1"'1':111 t:...d.
I" pia.,. "r utlUtr. thlO eoo.>" ... trie u_ to ....1>l&t.a .Itema_
thu .... the 4011... 'I'tI.lIl .1.pUfl••Uo.. ttl... I"PH.. tile ....wovtIOll
tbllt .11 lodl.. I<l.Ilal. pI ..... the v.l"" on the doll.r. Thi. I.
el....r\.J' 1'>1>1. true, but It 1. not unruoo""bl" "pp...,xl_tlon to the
.ver~ utility"'" It la Juotln.bl.. I .. vl,," or tt.. l..,k or "","",nt
~11l<l.ge on tho dollar-utility trl"ar".....
The "';\llrod. are. ..... ""... ba..d ""t On ""U ..ltlu but prl"'lIy
<Hl land \I.., l'one ta .. 4etel'lll_ \>1 tile \Jll'oo)'1Oua An. P1A.o. e:.-t&-
.1011. Tb<'M "'qIll ota ......"""'" III 'hobl" Cl. 51",," tbo ...1"I......ot•
• I"'elned the .. than ..,t1vltl"o. tlllul pnel",,"I"I ,,",-nalty ctallge.
tor..",. II " ..,\I .. lt7, • <loS"" or _bDfttah..t1o" .... IctNd>oced.
:11>1 boptlal ..\loco 1<1. l:Il U".U"t I" tho ~"I,,",-atl. cat.ag.:orl...
".. I<Ie ..tl..1 ..,tlYltlu "",.".lI:r """ld bIl .hlM.ect by tile 1OO111U_
JrO«'lI~.... WVIOl"Iia U.. lltgberJoo:>slt:r ...... , It\l<:h .....~"t.....
tbe ...........n. lrow", yet U.. nq..ln_n.. '" "t,"4 ll14le.te U,e
...""ne. Sl~ce p.l:tlle 1&lll1" otber t:taD parlu to....._.,. _ll per-
eell~e ot "M. &llI1 .... eaber nXK or an &11 101el 1 pan ot
nal4e"U.I tor ex_pIe el_rrta.,. acloOOJa, U rc
.. IUler del_tc4 ".". ......1""' 1_ or as.;;rep1c4 .. It II n"lwlltlato
ee-....rtu IOCn oel.1c4 r.- I<leraUolI e"~I ... I)' .u... tbey \lH a
~n per",,"tap ot 1&lll1. lbe)' <>Irluall)' rlnO. &llI1 11I~""""rR
bet_" ClICICtUIU orA other arc•• I. DC~U"T .lpoHle...• ....r 1'"'-
OIeu<>la.
n.. u.lt.."le 10l:aU""" ... rc ....-.d to ... aU uaable 1&llI1 "1~lU<:
a.~ ana .pp"""I_..ly d.5 b)' 1'.5 &.Ile Mel. e~.sed a"" tl:e UT-
ba.~lte<l arc'••""Ult\OOU. to Lara;r..\~ .01 11_11\ l.ar.~tle. Tt.. loce\lo"",,
..... ,,_ In nglon Cl. _ever. all •••terr, TJUT, lake. aB<I rlOO<1
pla(o ....... ""... deleted fl'Qlll """.l<1c...Uo" &c u••:tlt l&lll1. A. "",,_
Honed p,"""I",,lIy • ...- o'ller p,blle laod. v.... al.o <leI_ted ~
con.ld.rutIOIl On an IndIvidual Ju~nl bool.. It y~••••~d lnltt.~ly
tt.e' ,,1\ \..00...hid, "."" d•• lgna.ted for d.Ye~Ol""lnt :ty I\Int... Un1Yer-
"tty ... coo.ldeTe<I flxe4, lhat I., tt>en h.c:atlon. c:.... d ""t be .lIplc,cd
rOT a."'\)' otller UN. ~. c:<>rodl"lon ..... lnoured ,,)' ".e ...IU....nt of ...
o.rblt ..... I.)'l>1ill nllu", tilT their u_ b)' l'\.Lrd::a Unherelt)'. In.ll
l""atlo,,", I"''''' .re.. ....,,.., uacod. al""e .'reel ""~"I ..._nt" ...,.,. ". th
1be partiCUlar .... ..., _)' be """"'I<lero<l ... Inte 1 ....rt ot tbe " ....
III order to ..tI.l')' "he _I ~~''''''''1t .t ."" I_·ely "1",,1 I""a-
U"" .re.. &llI1 .1.0 ",0 all1~a1 .. ab'ure. ct uoe~ .. Ilelo 10c:at\<Xa
..llbDIIt r'-"::,.,; " CO&pJtaUOIa_ly l"tea~lb~., p ~~e, 'lie ."'<S6C
1""."1"" .1.. __ set ..t 0.) b, 0.· enu. Thh .10., .bo pc...t"trl










































































































































































































































































































































































































































































































































































































































































































































































tbo ayc..-p root1.op afta or !Our -.... "ltb10 tl>l.t 1010<:1<. Tlot b1O<:lr.
..-A UIc _ ........ clio..,.. at~. TbIt ... ,1.1 JIloo"oc ....pb *,,","J
•
.... lOU!'Pla_ted by 51'01anl1 ....,.,....1....." to 4o,t.n&1.... bJ JlI<Ipoellt.
t..IIIo tlI1lovtq ....~...1.... tor e_ u.hl1q ...I44aHd l"".Uoc,
)_ 51",,1. or _lU-f_Hl _O"~~
Tbue tvo ........~ pllla tbe ....t. _ III -r.blu 1;2 ""'" C3 _A ",Hd.
an ••• r"ll.' al~pe of 1... tb&n ~ vereen!, ...41.......H",; IlOPO'I or
j t .. 6 PO're.nt. and • Min ....U"l; • elOpe or ..,e t~...., 6 por«"'.
""C~" .hAC ."" .... of nCurn uc. hue 1>un "~~.Io,ed, on••.c lor
• ohans- of o.~ ftoa Cha eal.cing o.e (ineiudiol ~oc••• ) to a.otha.
uoc, .n<! one '0' ......i_nC of ch. ulsU "H. Thlo i •••qul_
.ICe in.1l ,.rei.lIy ""~Io,.d H In 0 to "e<~raI......I.h
c.'u", 10 nntly .p'pII<.I>I 1o.i1>,ll l.n<! u ,."I_oIJ
d......lo.d n 01.0 lo!"" tlte e...,..... ,.Olu"
lo••• _ua. flov......e ~I <omsl ......d i. uo. 0Dd.1. fbi .....1•• lon
~. on' inl'od~. oc.I_•••roca .ine. t,. "e•• lnallon. of .uch .cl,•
••D<! '0 be dl",I~'.d ~lf.>raIJ. Koveve" i' ~. In for. GOI ••ed.
1>ec.u•••1>< ...napo,... ion .llo,lt'- loJ'ld ."t-atiully del .
• ",,1> trl,.. TMa 10,10 ..Ill I>r rov d _.e fully In .h. I.D I
"loeu•• ion. The io••,·".e flov. ahawn in l.bl~ CS "ec. bo••d on d.t.
ob.aln.'" by CoI.nb.c& (1'6h) for the l.r.,~" ••c•• ,iu. Ju"&-on' .n"
'yplo.1 In•••·u•• fi ... c".a In Chlo.go (CATS 1'59). H...e~~•• ,rip'
b.."".n 'W<> dlff«en' .nid,,,,'lal u'" ..... au""",d '0 b~ u.o to
.;:ro" .. lth .h••uco in«a-u•• ,rl,. dloo".."d abo.... Again. 'hia
.. Ill b. dl.<uu,o ....". fully In .h. roll ...ln~ ••o,lon. All 'urdu.
lInl tty trlpa lgo,ed to the _In "''"1'0' ioc.. lI"".
10 order '0 d.dve n ... eo.... Ine ,.""'..d o... rlol. ,.rT"••,.
an.! 10........ net""ck ..!c ,in the ,i ... a ...... alk>Ml In rl~u.e C2 •
.... <u.,li.d f ,. iao""d ~ 'Oe lor.,•• te Area PLon eo--iaalon
.nod t'le CountJ En I • (lHlo.. •.....el dl ........ on ..... lIak
of thia network a.urrd. Dl.t.cnc•• on loc.' .tree.o were •••UDe<!
• .,...1 • .> t~ .,.. of • ,. I.,l,wdr ood depo.lur. of 'oe 11.k. ., u.l~
• tl~ v.lor of L.~ doll.,o per ~" t •••v.c.~ .,.."••hnun 10
T.bl. Cft ••owl a ~I ne••oot of D.I dollo.. per _II •. t ..... Ifak
dis....... _ ... __ d '" ...It II"" 0_ ro.... n.ea. nb..q","o,I,
•
pt'Olr_. ""'lcb had Men developed b' v. C. Vod.uk. (I~U), In o..lcr
to do....I ... u.. .101_ n"", <0'" IH!Neeo.11 .... 1•• of loca.t""•.
•
Inter-ute 1~~'lblll'J coo,. vrre 6e.lve4 b' e.'I.atl~ the
'"
Tobie C~.




1M ru ""Ie" ."'.I M I" .ne r"r_hOl .... of alM>¥e _I
vU 1,,1.1 0 pc""IN 1... _ ..... of .ru un .11 t.,.,
.....Itlol In aaol~ "*. r~lt1 .e'Qr.. ~..... ~ ...... 1 '1 ....
factor "",." dr.",d ._,,1,. Pl"h t..I to 110< Incl""". In'~ -"1.
fro- ,lor r ••••••h It va, ~Idrd ,n., t~ factor. ,,, be Incorporated .<>
Uw olIJ'""tl~r r"nc.l _rr ..auI"'''.t1on. Inc_",ll>lllty. _d a"apu-
1>l1lt. ro'to. I< r<'''gIlle.d. "<>VevH. ,loa' • ,ru' dul of rueurh
viII "" required ,,, q"antUy ",uo coo.. ocru.Ol.ly and precloely. and
,n., 0"_ ........tl «K..dln~ tn. Inp"," v,r. ,equlred.
Th. pr'''''' "",p,lon un th." 4il coHo un be ,cprUt·Mr•
... lor.<to,ll, by pl•• 'wtoo IlnrM app,uxl ...Uo"o. T"'. requlTu ,Ion'
.hr dat ••"pplL,-••<.> ,he ...,Jd hr d'oun fur the .,p.«." ,onge of 'he
ool .. 'lon ..d.bl ... 51,,0. lanJ ..0. ollo<ooUon ,. n,' '~I.. I'iv. '0
.... Il chanAu In '''~ I" .... ' J~"' •• ,i ••ho"IJ ,,0< b.- ••",Iou. llo.i •• ·
A ""J _1<>' ...._.1"" [" ,.,c ool".i"" pr,-..-r.lu" ..~....., .....
tr...po <1"" '0'" au flxeJ. t,,10 i 1..... cI......1< •• in« it
.c'l"i.eo "oo' c ..b .._.,...'".. "'" pi .... H UrJ kpuotd7_ h~... '''.
If <I•• inl'lal 1...... 1'.... in ",,", ool~"on p.""~J,,rr InJlu.~ '~~t
1.......-......""b .. up~raJI", a"..I.Io, f.c ~'7 ",,'u' ...y r~cI"",~
""""011 tOO". "'~ ...... plan "7 ~ cwahat.-J .. , d ....I"<! a f~ clata
plu. a .lnl..1 _. of '~'aUon_ Sin<~ ,,-..- Intu·cllot.l<t an;!
IAt<a-dl.. r1ct n"" co... ue c_uted ••por.tol,. cb.na" In tb. "jo•
• ""r""lI>f••• pi .......d IIddl.l"", ot to"a"U"" .olh '0 ..dun .....ull.·
tltdl, hili> vol_., _I,b< be ..do> "IU.OIO' n,....<lol ........H ••
lu ••• lon. 5_ to.' of n"" val od .h••Iu ...d thaucu.lotlu
of. t .... 1....<1_••1_ ........... f III<, _I~b' be .I ....d. n.e 1.....-
tlon t""ld proe••d "Ilh .~ fteV do'., or If oec~•••r" be t_Iet.d
"Ith ~ •• I •• laJ d......d -.dlflc.tloa.~ .t 'hOt ...... Since.>e
flmal p~ c.lt.. I••••• <0'.' aet ~tono for .~h .t•••• loa, ~ or
••e .I.e h ""'.... 100 pI... _, be t_••ed b, _ ... of hel •
...pet'.lv~ ~t f110te •.
1'b~ tbl.d ..Jo, ~.Ion requl.ed for ."~ oolutlon ne
.... of le""Utlon of ,rip" and .h~••h.... Jor to", .... Indt_dent
of the .olullon. fbi. _y not be tru•. but hy p'up'" ullb••<lon of
tn. trip ..teo, .h••n.,llan. tr.or...111 bo _tnhdud.
Plully, ,h••01u<lOrt p,ocodu.e t"Aoidor. "nly A do....lnl.tI •
• u,le e"o. If tho ... ,t. cue I. 3 dl".,nt h",l~o", yur, tn••coult·
.nt .010.lon lOA' ",ot ho oaU.fart.,", for .h. n~Kr."",. of .h. lnto",cn·
10K y•• ro. A poton' 1.1 ..... lftcoti"" of <II< ...dd '0 pro.. ldo 3 good
.oluU"" 0".' • 1,,",~ 'OT~ "",Id ... '0 cOn.. r"". "'0 ...3103.0.... 'he
....1_ of ••i'on ..11 .....<1"" "".... "hoo po.I<>oI, T,... n .. I ....... t_·
non" for dl ....n. tl_ !K'.h.ds ..ii'" ... In""cu..... b-« t ,. ulatln
In ....
CO,., _ .... <.-u_d p.i_.lI .. wi .... "" n u fut~r~ .1<.....!><. p<co~ ...
"" of dlUan' YO.'. , ...~.y ....11. fbus i' ..,pu•• ",.. t '"e ..atle
< _tloo _7 ""'. p.",,~ .0 lot .. "J'" d.__ k to .. ppli< .. ioo. of
'"
of ~ll In•••-~.e flow.. In .~~ ,ran,por••• I"., .IIOr"~ ~'ill••d••11
Inn.·~u n"" dutlu.lon. and od&'~' or. oll".,.td '0 .~••_ lou'
,I"" 01""'••M. <u"l .. 'n In", co., nw ........I«U.,. <>f. ,<1"
d•• tln•• I"" ,. ~t ,lvoyo '0 '.r I•••• '0" lD<o""" <~ t~ .'e
" .....1>111<' of .""h .... ,..., .."" to hlg,h. n ur"" ar. 1...._ ..4.
Slalhd,. "". ,ll 1M..·"... «ip. vIII (011 lon' c,,", .",,'e ...... ,
pr....t<kd tho' tto< ..... ~••~.orinhO<' , ....HicluU, .kflnl,h. to ..h
tho: ,,<<>babillty of ull' .11""..'....... <,r In", .0" ro<IU .1'1', 1_0 •
....... •~• ..,I,,<lon "III "roolde .~< ""por.....H' {or ••• I ..... l Iu or
low <"ot 'rlpo. ce.t.l .. t .1'.0 of .rlp•• o...,n .. l ~ Inter-,nide,,'I,1
_"",lnl_Te«".,I"n ,rip...., h,' be.. ok'lHed fco.. , .....~l 0\""" ,h,
d,".u".. lo". of t!>".,- u'p' de"I ...."".ld<u1>l, {r,,", \10" econ.-1H'.
,.'Iono' rholce anJ MC nn' .,..H, predlc"'~' 11'". It .h,,"IJ bo noood
'h", 'ho 1"""'ccold,·n,I.,1 n"w. woro do,o<~ol I",.. ,I," ,.f"y"". lnp"'
d~'d. S.-' I",o<-u'" ,,""'• ....y b<e del dud "olv.nta",'o",ly If ,hulr ""'-
" •.or. ''''' ,,,,,,",h ".., ".Ie ffo-'. "'" " ..... I.,I,,~ Me In" "lflun'.
r,U, doldl ..... <o<.lJ e, '''''0 'ho C'><Ip"'.,'"m' c'",I,I..."bly.
..."h....~h ._,'.-en"·' It. M.I tell" ""c,' n I <...... 1 r,·d I" .hc '.>fa ...
oil. ~d. 'h' ...... " , b< .Jv;ubl.· In pUdlo, .•1""••""h 1<\1'. "ill
~ .... ,· ....1 0"", .... "u «II' I ....dln...
po,ln'o "'.' pl;k.<d no" Ult • .,.,c.I.", of _I r uc' ,'~lo or "'", a,·•
....u ..... ph.. ,,'u I>",...bri... ..y ~ 4 ,,, .""., ,..1. .rr .
Ono "f 'Jwo do_.kko '0 '.>0 oolull ~' <I propoood I>orol". 10
........ce..lv"' "1'1"""';''''' of .h.o ' po.'~'I"" ,,1,0<1".'0 u.lo,,'
".
nip tYP"" p.~.I~~u ••podutton of tu.... .,.,n '''''tn. It h.. 1>......
•••~4 th•••~.h .""t•••p•• ltt•• co... b. Inc•••••d ••••q~l"d. ~­
c~r, It h hop..' lhu II>< _I<l-e_Ity ..........Utlon .ICori.....
"Ill be (0."......4 to the ....1.... "'ue ..... , .., be nb.. l.~ud for'M
pr..e ... t o"".ltt., but "Itb dulrod uplclty ..........1..... 1I0lnl the
p •••••• "IO,lt"••ol~••",,14 be 11.ltod only "7 .011"•• '10, .be
flow .""to t., .dlc•••"",,,,otl_.
Vb... 1M f10v rO" ul... lati""'. _to .~t lnt., t_ "_..... i<
.... d•• idod to po ..l. pOtutlal ..ndu... I..tl .... of tbe hen-dlu.lt'
naw "".t ,_M. It .... f ..1t ,h., If .hl> ._'Ut .... 0\1"'" ul-
... I_ted .. It'" ....I.u. ~••I"lblc Inc••••• or 'ho Cl~D ., •• In 1M Il~n
dUnl•• , ,hot tb. connntatl~. bh. of ,h••n..eopondl", _. nol... ,., •
• l,h' bo non.Iv•. The """IUbillty of ,hi. _HluU"" .h""ld be
_"".k_d In 0 4...11.4 .. 0.><1, of convulcnc., In ony C",, rov'TlI"" to
'he tI •• ltI... pt' ••I .. i~l~ increASe fo. ,h. dlOldt., u,h~r 'hon [hc ....1-
tI"'" in,er<ho",o lI ..a, 10 a .. I no. ch"nse ,,,.hnlt.lly. Moth". p.oble ..
..Io<d by 'he oplll, w.. po,,,".I,,1 Inv.lIdOllo" of .h. o.lsln .h.d""
price ol"ce I' "Ill. In ,ene.al, dlffor "he" d.....lned by DUAL! and
"h.," by DI'ALl. ~"""".. , It .h""ld nlll be • puctlcal and Teu""a~le
.pp.""i"'Uon. The I .......... In tbe al""cd of <..""un""., aod ,~.....
01 uryl,.. ,h. _Jo, ,ho.""iV'h'" ayate. prlclnl, ..'" 'han olhe••he
••a~I'.n' deflcl••• le•.
lec..... of 'he oplc nor",. of ,be ~.l .•be do. a I ••eqol •••
-..d no' be ..... d II." .h.....""".otl"",,1 h .... woo _.1 ..... 1I""",,,et,
,he•• I. ".'y 1I"Ie koovn 08 ••e......~I•• of ac.le (nca•• I.e 10'
c__t1blll.y), _Itl .... loc_tlblllty " .... 10 by·prod... t .......1..100,
and th~ doll.r-utillty .."".for... ~1l of 'he.. are.. curren'ly ..~ <on-
.Idored on • ,ubJectlvc h.i> In phnnhg. The p..,vi>lon of thl> _~I
p I.. 'heir quanti'ative conold"ration. and hopefully .ay help ,UII(]-
I r<H.rch in u<h of 'h .r.... Al.o. 'he .re. of go.\o {or.... l .. i"n
ond .v.lua'ion ..quires furth.. r••••r.h.
H ..ay b~ n"t~d ,h" In""",p.t1blllty <"st...... ~ "on.id...ed only
betw••n .dJ.eon, I"".tl"ns In 'he L.f.ye"e oppli."i"n. Thlo can b<
extended '0 env nu~.r of loca'lon. for .uch by-product••••mok~. which
...y c""er • con.iderabl..... On 'he I••• id. of prov.IHng .. In,la. Th•
• ddi'lonal ."'pu'e'ion ti"" i. trivl.l ••nd addl'ional ....putor .'orage
..qulr."",n'...""Id likely no' b. a probl ....
~Ith"ugh ,h. _.1 .... d.veloped f"r uu on one urbanhed ...., ,he
••"" ... 'hodology could be .ppli.d, for exe ..pl., '0 'he de.ign of • regIon
0' neighborhood. IbJor _l!loe'ion...""ld be r.qul,ed In 'he inpu' d....
Tor in...nre, in n.ighborhood d•• ign 'he ..alklng <rIp ..ould be a .ignl-
fl.a.' fa.'or.
COmpu,cr rxp<"'dlturu r.qulr~d '" <.rry OU' 0"'" Ite,atlon of ,h~
elgorithm nr..... 11 .. latlve to ordinary phnnlng co.... ~l.o, ,h~ 10-
put dot. or. IImlt.d. Con.equently.!t .. ould 'pp"ar 'h.. it would be
o<on"",I •• 1 '0 "'e 'he ntO<lel .•ven if "",ny iter a' ion. of ,h. proredure
"",ro required '" e..olve • u'l.f.ot"ry ttan.p"r,.,lo. 'ysto.. _ Thore d""'.
no' appear '0 be .ny "bJerUon '0 'he oppllcoUon "f the ntO<lel to v"'y
lorgo oroa••Iooe thO .ooond .ort •• of prog..... did no, pr•••• ' .ore
",otage probl.... nor <equire excu.ive «>"P"t~tloo '!loo.
1n 'he Lafayette appUcotlon, economlu o>f '0.1" were o~8Iroted.
Thlt "".. partly ~u. '0 a I.ck of kn""ledge of tho .pproprlate d.... but
'"
a ...,re [llport.nt ruoon "00 ,~ot '~e aU categotlutloo u..~ for the Ust
did net .ppear to be ."fHcicntl~ delinHt". to reoUoUt.lly .pply 'v.'-
OJ" ••• lc <.onOllY factor.. .\lthouJll .hh cut.inly .......- douht on
.he tru. uL". of th. rdults, ,h. teo, s«ved it. purpo•• , which ....
To the .o.hor'. knOWledge nO p.rvlc". lond "s. model hao provtdrd a
""".. Ii.cd meth"," to ."",ldu pOSitive in,,,,"potibliity of proKl....e "u•
• od the ••onomy of .c.l. of «>n'!,,,,,,,. "•• 0110'3tlon. on,n obJectlve
buu. FUTthenoore, the I"'dO<l10 ,.e,.".luot(on of • .,....,,01.01100 toot.,
Inte«hanges '0 be ...d••".1. thot the net rrturn 10 Increased rapidly.
The p,ovlolon of .lterno<he "s•• to provide for ghe" ••• luIUe. pte-
cludeo .ubop.i<.h.t\"n due to. priori ",ullptlons of th. type of .00011'
_"tlno needed for tl>e given .rtivHY. finally. tho _<1 .1muIUM"".ly
•
oonddu. and .llocates .11 'ype. of Land u.e. ~lthoosh 'he pmcedure
ocpLoyed otjli~e. 'one .pp.o~i~'ion., i, doe. iden.lfy oiL olgnifl ••n,
_thod. of i ..pr""e..ents ..eept In ...n.portation .y..... c,,",pononos, and
"ill !"'rlllit 'he In<erch.nge of .ny group of u.... irrespective of .heir
Loca.1on•. In ony one ltc.,Uon.
On. of the Il1O" hnpo••.,n. of 'ho _01'. po..ntiol oppllc•• lon. 10
.hO .1 ..... 1••••"u. conoide ... lon of ollo,,".lon ,nd rulloc•• l"n of (utoro
,nd "d«lng uuo. Thl. "",,,,Ito the phnnlng of urbon ron"".1 In con-
Junction ... l.h 0<... de.elopooen••. Tho _01 ~III Iden.lfy the He" "hich
'"
The ...... Ita or ..... tu....u"" or tbot proee4u,.. Oil tbe _lAI <lata tor
a bn»tl>eUc&l ~lt1 ION IbovD In Table 116. 'n>ll eboulp '" .!locatioo
.......1u4 '" dec........ III '''''''''IUI"taU"" Nld 1~tlbtU17_u or 'CO.,
N>d 26.7 po"",,,! or tllet .. orla,oal ••1.........pecUWll$. "",... VU DO
II~n"""'t c:~ III locatio!> ...,t""... Al~ u.. ,",,_le _. Il.1plJ'
ItApUNed, it <k...,.t...t..l lbott tbe p ........."" .,.... '&!'fV" U"" 1I1Ot ...l.>U"I:
aad lllal 1""~ opon.te _Ulfact<lrU"..
~11 ...."In of u", lopot al1<>c&lIoa N>d tile 0..11"'1 ,...11.....1Ioa
to.. t.lII!t l&taTell.. applua:.10... a!"...er ..... H U_.__ h. TlolIle.
C,l""" Ck....pocU•• !.J'. To e1te opeelflc ,,1\. rr- Ib.... tabl..,
",,'e that 1M .IlOC:lltion of ...e. ~ (_1_ deMltr ......Iwott•• ) and. 3
(lev d.,."oltl .... t<kotlal) to loeaU"" H "C'" ~...,..,. br ~ &z>:I 20 a<:No,
l"C:lpoctlYOlJr. N>d tbll Ian:! len to the v"",,,,,I .." (10), Yhleb 10 001
._n. In location 86, al acres or use) (lnd".utal n""• ...,h) v.. co,,-
.... rt.... to .... 3.
'"
OOI'CLl'Slc.lS
HI... MU coec\....~" fr_ 'M .!>oft ...urc'"
I. Tbe IIt~..un uuch ..... tho s,...llwah of k_ prh.c:lpleo.
h1POlh<••••nd d••• h~ .hown th••• 11 .ajar (.etoro ioflu-
*nctn, I_nd va•• lloco.IOft ... be Incorporot04 In • ~l •• ,
"0'. utlll'y r.'urn due '0 04Jo,.ol olloc.tlon of ~c. Which
hove ccono.l•• of o.ole. utlllt1 coot doc to pro.l..to .1100.'
<Ion of y,U ..HI> dlffNcn<iol by-pr"".... 011*... 1"1; Uond.'''o,
utility cool doc to <ron_porte. lon, .nd .h<o otility co•• of
.doptlnl ..... <0. liv~n 10... 100,
2. rh< ITO" LI<lI1<1 return fT"'" oru .IIOCHo" to. liven uu
"Hl nol .ffe.t th< .\loc.tlon uolus tho .-'unlty controls
!<o i''''''to ond do.. no' puma .hol •• of ,h. op'l_ ""(0)
for. liven o•• lvity. S1nce <he lat,.r oondltlon i. r ••ely
...... ol<l,ough o...olly ......." In pbnnlnl•• k"""lcd.c of
op••• preference I. needecl <0 pre...n. 'M Tc.ul ••nt .ub-
opll_1uti_.
3. 1M u<lllt, TelU<" d.... to ~c,,-Iu of .ule unoOt be ~~­
qUH~I, c"".ld.,.~d wlthou • .,<~ ufl"ltl..., uOC C.t~loTluU_
Ih." w'"" uUlIud I" t"" ufe,..tU .ppllcal!.... of 'M _~1.
•• ~ ..tlllt, cH' d... '0 t""_otlbillt, ._1. be c..... I .......
_ 11>0 bub of l""lvld... l. U'''''I .h." ~"P. vol_. rOT
n.h by-p,""""t. B..t 'Iota .e~ .. h .. .on deulled k_Iedse or
,h. tn._"bllJ'y p th.IT .H on loul -
..... Ity .... 1. th." 10 T.ntly rooll.bl•.
}. Th.t t~ ool ..tl~ p ed...e d••• lopod he•• ln ..y ~ ....d '0 Ob-
t.l .. 0 .GOd pl fo. tbe Ily.o TO~ul ",., vhc •• lood 1..11••
• pion .....1• ., p ld.. _or ..,,'- u.lllty uhu.
10. 51.... tnul ._. I....Jo, r..to. In .....oloU_ p....edu•• ,
......1_ I. aD I ......U."••_n. of .hI••o.', • yuhbl.
InteT·loc•• lon fl¢w ...... d'pend• .,t on .he ••Ip 'YPO. ,"ould
be love•• l •• t.d fo••ny .ppll ••tlon of .he .od.I.
1. Th" ,"" _.I"IUtl.. of vuyl"J both ,h. H portaUon .p-
....._pone"" ,h. 10 v," .11....Uon dl .......d pa-
vlou.ly. ohould b h.d.
8. Th.. 'b" ."",put•• P'OSTa'" pT•••n«d her.'o o.. ,.f•• to.lly
.. r.y 0'" ,h. oolu'l"n p.noedon.
9. Th.. by u.lllting .h" mo<iel, tho """.1 ."lutl" pTnoedun,
..... tho ....pU.eT PT"."~ p.""ided, .0 .frlol pl.n ..y h.
dOvlO.d ropldly for. city at h.ot .0 lu bo c_locd
..... "r Lofo!",t« .nd II... L.r.)"'.... Indl.o~.
10. Th~"ho 'oltlol "'p 10 tho .ppll •• tlon or tho _.1 •.,,,,,Id
b. on 1"" , loo .. r tho .ol.. tto" c"""' a"d In 1"'"lc-
uloT, tho In ho"C. \iaHo.
S\Iou the ._~ _~I ..... I •• _ ...U_ .olutl... ".0cc4u.~ b..n
br~o d~v~loped f.~ (c .tudy or .lloc.tl or .. , •• u Iac.
rhe .olutl ... I~II••••• I.rl_I, new concc,t, n...oly _ Iv. pl.o
doollo. t.~ H ....ch h... polM~d up "0, ........0,111.....~ ror porrotbl
.....cch. The.~ ••••• h~ beeo c.t.,o.l.cd •••It.ro.tlv. _.1 .t.ue-
tu.i ltoroatlv.. or I~r...... d .olurl ... proecdutr•• d........,••od ..-
qul.IU , .nd ,,"ctleol .ppllc.tlon••nd ntcnol.... or tho _.1 to
other ......
Alto,o,tI"c Hooel St.uc<urln.
Th~ .bovc _01 h.. b~." .t<ueturcd Hound the "ro.loe th.t .lgol-
flc.n. u.bnn ...oo U'e ,etu,n••nd co," con "" 'e"oocntod .. tlof.etotll~
by Unc.....n.,o't <ooto, .Ito .d.pt.blllty 'CIu.n., .c.lc «on~y re-
turn•••nd I"" ...".t{blllt, co.... The cholc~ of [I ...or c~turn••"" coot •
.... ..de portl, to r.dll ..te th~ .olution .nd p.rtl, bocou.. or. h<k
of knowtrdso or .ho ....... proe...... For loot...... , 10 tho <..~ of tuno-
port, the cOOt•••• tnowo to "" • 000-11...0. runetl ... of vola.<. but b,
p.ope. <.lIbutl.... 1I ....rlty uolUll, COO toe ...a.<d ..It_t .nl.....
nr"". lit tM co" of ••_100 of oc.i•• tM ro'u""" _y _II br _-
Ilor.t but unttl It 1. I~.ttl.ted tbe 11 .... r .o.u.p.lon I. brtt•• thon
to.ol Gr,le<t. .0.1.0•••_Ieo of oc.le _y br ....1.11, .ooolde.~d ••
In".-ul~ f1"""•• Tl>uo.o l1tVeotl•• tion of thl' ..pee< ooI"'t leod to .he
<AddUI"" of. fIfth <0"'0 the objec.lve r~""tl"" fo. In'''_'''' fl_•.
......11 •• ..... lftc.<I"". '0 the exU.ln~ nu•• lve Inc_.Ublllt1 'e...
~. knovled~e of t~e lend vee .11""•• 1"" p.""e.' .r~••nd n~ ... I"tlon
pr""e<iuu. ue developed In ..tl....tie~1 p",;r_ln~_ " ... ...ul "",,'ure
end .on.~t eould ~ revle~d for pot~'I.1 ~lfle~Iluoe
One .perlfle ••e. o( nee~d 1~'O¥~n. In .'" ~I I. t" 1 1·
U"" of.n "((rrUn ,,,,,te up.. i' . p.. (e..bl, 10 ""..... of • , u~.·
••he __ \I ..... , ......pO" ..... AI '" •••.-d IInud" of "".~
...~tive .."d pO.ltiy.. \""_3tll>lIity en, Id'" yaH....1 or _Hied.
,~....Ie.tl"" of ~I ...n ...<l"" ......""".<1,... 1"'- ._r.... In ,"""en
"lth the hnd u" .l\"".<lon.
for 1"'14".<. "YO" If 'he dote..inl .. ; •
... Iu<lon nruc.~"r.· I. r,·lnl" ...I, n"" ..,. •• c~,,101 10,· "cl"h"~ "" .he
10001. o( pro!>.•blll', of ••·1.",1"" of .1,,· 1"30' ,,,,J It,,,,,, '0" r"o'.,.
K_·yrr •• he 'I'" "f. "t"l p., I.,r ."h"I"n 10,..· ,.. ",~ ."",,,1
,~u _e enlu••"r '_"~e"" fo••""" ••1 tl_ p<rluJ••« ... 10 of'o<
'he "ru'u' 1"'••,,<1.1 r", ,,,\,,,,v....'nl.
InY",'I~.trd. I .... u.. o' "'~"l<.,t;,· ur ~ -j ...Jr". p'"~'_l",,, •.•'
'["i. '" ,IJ
p""' r..."",,1." pr .....d~rc. IN lJ ..... , ,pe,".'" ... ,n
eHain t "".. d fn. It,.otl"" of "I"tl.m po .• .to.••<
• '"
If. h.,...vct. 'he exi .. ln~ "".ull .ol~'lon ,«",c,L"U 10 u •• lnod,
tt,. tun.por••• Lon .ll"rl."" oHa...h. bu. un for l",o__nl, 01"".
I< ••qult th• ..,•• 'l_ .... J ...... _. cou ""u.o. The otou.." and/or
.""""" •• 1 tl__7 1>0 ••<I."".J "1 ara. r.rtl<lonlnl ...wI~r .""" ."r..~.·
,1_. "'1O.r~•• lv.ll. tn. u'" "r. _1<1-._11'7 '."'po•••• l_ .I~-
.I'. _71>«_ • ,<;><<lea\ ....Ut",•. "'10 IJ ,....1< 01_1<.__
."",.I"",u,l",,, of 'rlp ._. ><>d , '. 1""...1< • ..., capxUaUon
_o,l~d uri I••
""urn for ,1>(, b...."I,.,I"n.
ba_h .... b"unJ 10. II,,· flu, 'or. ""uld b,' (al,,,[ ".J ... lly by ~ll"".­
.!n~ ".0••0 lot."l"". '0 ...,dml •• nul (ox,.L["IO <r'Urn (JlH"I'.r,'ln~ _.\1
A OO''''d iu. t.,,· h." .....1<lblll'-' t ....
•. "t,[ bo J",·,.ln,J bJ .\l",,"l,~ "Od I~ "l",k••0b)" •• Lv"(Y' ",u"'l"ln~
'" .'nl ..h, • '. JHf.·,,'",. ! \ "ro' ••"l" ft"n,lHJa "I ~JJa<"~' a.os a~J
""" fL""
,-Ui""t<J b- .11_011 • .,. by a ,,_,,_J.,., .. liar. Vi_U'., ,,<
<v~n b; ~,IlI.ln" til ...... • • .,1.Uon "''« • ''''H ,,,' ,_ ,r<c~Jln
••!AM ." ,.
n .""h , at '<e
n"" c ... , utl...,I_ I••"nl ..1 "", r~~II.t ..
• "",Id b< «".<...n"li~., of , .•" 1.... _ .... , <>1 ,~ •• whl<h.1 '. It<
,.
•~u••l>o n~t ce,,,r,, Incr..on). An utl_Ud bound for nov <oUt ...,uld
'he.. t>c the prod"'" of the "'cUS' c".' for ......11"utl"", of 'he 01>0\10
on t". toul ..... ret .. rn to",.. _ld t>c ...._ of t .. -..~ •
..< DO' to contlna< •
n~•• ••. ~••".1 " ....1.'.10'"
lb••• h • n.,,,~ In hnd uS<- p ln. (,'r • ..,te ,Ioto"ed o-ld.re.
of .". 'and .. 0." .,'1~"'1"'" p.oc ..n. Th. u"> .. f 'r'<~ prrf.-.e"". In
..0. ,hole. In. 0 ~l ..<n •• ,IY!,
ra'lbill', of I ..nd """', ."d ",e .fin' of lro"...I .. lon b.url.TO on
lnl'lol Hud, \t,,.,ld be" o'n,lot;enl 3nol:." of u ..·I< dre'to nn lnnJ
v,l.,••• Thl. ", ..dy olo.",IJ be "d,nt,·J ,,,,,.o<J••, Ieno..,I",!,,- of tho «·qulred
..,dd "",l.bL.... "'1, rd.lllun'h'p•. onJ 'h,_ ••-qulrad .«".a.y ,,'
...·..ur....nt of ,,, Inp., ..,.1. I J".,
Sit",. """01'<''' ,,,.t> .r. ""," "f , , ..'0' l ......,rt.~t <loU•• of I,p.. '
d... '0 , ,
10 I ...,r.r ~ ••
pl ......ln~ n...., u ... _r, <.lilouti_," 1>;0...-.1 "" p ......n••""Ji'lon_ U..."
po..lbl•.
'"
,rae'I•• t ApplIcatIon. cnd fox'enolon.
Att~uih I. h•• been ohovn th.t .h••bo~. ~cl con be .pplled to
• _lie. <1<1. uoc••ch could .... In'H..n In.o .ppUu,lonl to I ..ge
.00..,.,lIun u,bon .u.,. It ,. poulbh ,ho. In 'oc hrllu' ••eu <1>1.
_'slot uClol •• 0 of linked _10 01..1\ .. t" U 001_01 b ......
d""_oltl",, .L~d , Aloo .•uu.<h ."'wld ..., 011 " ,,,,,..do
oPl'lle•• I"". ", , ... lon. fur ,,., purpoM of ..,'"""llu,l"" "t ••;IWl.
center' snd .ffee.lve t""·· ••,,« pl~ln< of Inter_c,n'er ,.onopo•••• lon
and ",hu ,-...1., "".....1....
Sifte••~ ~I u,lll••o on cy.I~."on p~cdurc Vhlch .~l'.nc­
ouol. conolde•• both (~ lanJ "",, and 'ronopor••• lon ••~•• 01 • plo",
til••ppllcatl"" or .n.o proccduu '0 ''1' culont.... of Ollrm.Uvr hnd
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